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*« Every child that comes into the world has a right to an education.”’ 


‘* The dearest interest of a nation is the education of its children.” 
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Fewsmith’s Grammar of Eng. Language. 


BY WM. FEWSMITH, A.M., AND EDGAR A, SINGER. 


The uniform testimony of teachers who have introduced thése grammars is, that they have been 


most agreeably surprised at their effects upen pupils. Fhey are easy to understand by the 


youngest pupil, and the lessons before dreaded become a delight to teacher and pupils. Ex- 


traordinary care has been taken in grading every lesson, modeling rules and definitions after 


a definite and uniform plan, and making every word and sentence an example of grammati- 
cal accuracy. They only need a trial to supersede all others. 


PUBLICATIONS OF SOWER, POTTS & CO., PHILADELPHIA 


of Om oe 


Norwat SERIES 0 p Marmmrarics 


BY EDWARD BROOKS, A.M., PH.D., 
PRINCIPAL OF PENNSYLVANIA STATE NORMAL SCHOOL AT MILLERSVILLE. 
This Series has had an extraordinary success, and is used in very many of the 
best Normal Schools, Seminaries and Public Schools in the country. Wherever 
known, the works receive the highest commendation, 


BROOKS’S NORMAL STANDARD SERIES. 


The Standard Series is a full course intended for Schools and Classes having ample 
time for a thorough study of the Science. It consists of the following four books: 


Brooks’s Normal Primary Arithmetic. 
Brooks’s Normal Elementary Arithmetic. 
Brooks’s New Normal Mental Arithmetic. 
Brooks’s New Normal Written Arithmetic. 


The Primary contains Mental and Written Exercises for very young pupils. Its treatment is 
very plain, easy and progressive. 

The Elementary will furnish a practical business education in a shorter time and with less labor 
than any other, and is emphatically the work for these pupils who must be qualified for com- 


mon business in one or two terms. Key, *so cts. 

The New Mental is a philosophical and comprehensive treatise upon the Analysis of Numbers. 
It is easily mastered by young pupils, and those who accomplish it are ready to grapple with 
the most difficult problems. It makes logical thinkers on all subjects. All who use it say they 
cannot be induced to dispense with it. Key, *38 cts. : 

The New Written is a thoroughly practical work full of business applications. (See Bills and Ac- 
counts, Taxes, Banking, Exchange, Custom-House Duties, Insurance, Building Associations, 
etc.) Its treatment is novel, very successful in the school-room and popular among the best 
educators. Key, *$z. 


BROOKS’S NORMAL UNION SERIES, 


The Union Series is a condensed course, complete in Two Books, as follows: 
Brooks’s Normal Union Arithmetic. Part 1. 
Brooks’s Normal Union Arithmetic. Complete. 


For convenience of certain graded Schools in cities the latter work may be had 
bound up in two books, as follows: 


Brooks’s Nermal Union Arithmetic. Part 2. 
Brooks’s Normal Union Arithmetic. Part 3. 


In the Union, Mental and Written Arithmetic are so combined that the pupil may obtain a 
thorough course in arithmetical analysis while becoming familiar with the application of the 
science to practical business. This union is here made not a mere nominal one, but a scien- 
tific reality. Key, *$x. 


Brooks’s Normal Higher Arithmetic. 


Original, complete and practical. It abounds with striking novelties, presented with the utmost 
clearness and simplicity, all calculated to make the student a master of the theory of Arith- 
metic. It also represents the actual business as practiced in the counting-houses of mer- 
chants, custom-houses, banks and all kinds of incorporated companies. 
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TO 


THE NORMALS 


KLEMENTARY ALGEBRA. 


BY 


EDWARD Brooks, A.M., 


PRINCIPAL OF PENNSYLVANIA STATE NORMAL SCHOOL, AND AUTHOR OF “ NORMAL 
SERIES OF ARITHMETICS,” ‘NORMAL ALGEBRA,” “ NORMAL GEOMETRY,” 
‘“* PHILOSOPHY OF ARITHMETIC,” ETC. 


It is better to know much of a few things than to know a little of many things. 


PHILADELPHIA: 


BOWER PORTS.« CO.. 
530 MARKET ST’. anp 523 MINOR &T. 


eee : Coal ina oe 
ae In the Office of the Librarian of Congress, at Ws 
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TO 


NORMAL HLEMENTARY 


ALGEBRA. 


INTRODUCTION. 


LESSON IT. 
7. Let 2x=cost of carriage; 8. Let x=what he saved; 
32 =cost of horses. _ 5x = what he spent. 
x+3x=1000; x+ 5x = 1500; 
4x = 1000. a 6x = 1500; 
x = $250, cost of carriage; x = $250, what he saved. 
3x = $750, cost of horses. 


LESSON III. 
7. Let 2=cost of lot; 8. Let 2=B’s gain; 
5x =cost of house. 6x = A’s gain. 
52 — x = 2560; 6a — x= 650; 

4a = 2560. 5a = 650. 
x = $640, eost of lot; x = $130, B’s gain; - 

5x = $3200, cost of house. 62 = $780, A’s gain. 
1* 5 
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6 _ INTRODUCTION. 
LESSON IV. 
7. Let w=my age. 8. Let x=number of miles. 
— 217 =102: 
= +5 = 405 4x st 102; 
: = 102; 
— 34, 
ae 2 7 
ge 2 = 68, the number of miles, 


z=48 years, my age. 


10. Let x= Bessie’s money; 


9. Let x= Benton’s money. 
_ Se, 3u 
ash oes". 
3 of bina 2 of Bu _ 2% 
an as 3 ia 
bY eit yee Seer 
—+—= —+—=30; 
5 - 5 120; 42 } 
4x 3% _ 90. 
= = 1205 eared, 
t _ 30. wae 
Pee 30 ; ri ‘ 
x= $150, Benton’s money. x= $40, Bessie’s money- 
LESSON V. 
5. Let %=man’s wages. 6. Let x =éost of sheep; 
ig eee 52 = cost of cow; 
2 at 15a =cost of horse. 
go vt+5x+15x =$315; 
7 7 Son's wages. Wr =315. 
xe 2 x =$15, cost of sheep; 
a er 5x = $75, cost of cow; © 
1a 15x = $225, cost of horse. 
a 
to 7. Let v=C's tax; 
6 Reo B’s tax; 
x =$12, man’s wages; 4 
x ; 5 se 
raga wife’s wages ; 2 of re Be A’s tax. 
. = $4, son’s wages. 2+ 2 + = = 450; 


Lxss. vul.] 


s x= $200, C's tax; 
<= $150, B’s tax; 


= = $100, A’s tax. 


LESSON VI. 


6. Let x=my fortune. 


® .% 1380 = 2580; 
23 ? 


22 + 880 = 2580; | 
oP = 2200; 
a7 180: 


x = $2640, my fortune. | 
8. Let 


| '7. Let x=the number of trees. 


x = 240, the number of trees. 


x =the sum spent. 


4x ——*— 680-5100; 


ue —680=5100; 
te 
—— = 5780; 
5 ’ 
= = 840: 
ee . 
x = $1700, the sum spent. 
LESSON VII. 


7, Let x=what C contributed ; 
2¢--10=what A contributed’; 
2a +10=what B contributed. 


x+2x4—104+27+10=125; 
5x = 125. 
a = $25, C’s contribution ; 
27 —10=$40, A’s contribution ; 
27+10= $60, B’s.contribution. 


x=cost of hat; 
24+4=cost of cloak} 
4¢+8—4=cost of shawl. 


8. Let 


x+24+44+404+8-—4=78; 
7£+8=78; 
Ti 10. 
x =$10, cost of hat; 
27+4=$24, cost of cloak; 
47+4=$44, cost of shawl. 


8 INTRODUCTION. (Lass, rx. 
LESSON VIII. 
5. Let xz=cost of cloak ; 32 _ a9. 
hed +4=cost of shawl. - 
es == 10. 


y 
partis: 


maak 7 
3 


x = $36, cost of cloak; 


2 +4=$28, cost of shawl. 


6. Let x= A’s money ; 
x+12=B’s money; 


x+12+6=C’s money. 


U+U4+124+424+12+6=4)2; 
32 +30= 437; 
30=1iz; 


LESSON IX. 


2. Let xz =Sarah’s age; 


2x = Mary’s age. 


L+2X=A; 


at =. 


r= * Shrah’s age ; 


22 = = Mary’s age. 


7. Let 


8. Let 


x = $20, A’s money ; 
x +12=$32, B’s money ; 
%+12+6=$38, C’s money. 


x = what it cost. 
3a + 50 = 2(x +150) ; 
3x +50 = 27+ 300. 
x = $250, what it cost. 


x=number of geese. 


a+at+—+21=100; 
2 


4. 


ox 195 
cer. 
x_39 
2 ee 
x= 39, number of geese. 


Let z=thesmaller part; — 
___5a@=the larger part. 
L+OL=™M ; 

6x =™. 


Ex the smaller part; 
5m 
ox = re. the larger part. 


Let x =the smaller ; 


5x =the larger. 
52 —-XL=A; 
4xu=a. 


C= . the smaller ; 


5x = the larger. 


Arr. 60.] ADDITION, 9. 


8. Let «=the number. 10. Let «=the number. 


ae 8x=a—N. 
Ae _ 5. i 2-7" the number. 
ee ae 
: = -. ll. Let 2=TIlarger number; 
3h 4% —c=smaller number. 
ere, the number. a+e—C=G; 
24=a+C; 
9. Let x=the third part; ate, 
2x4 =the second part; oa 
4x =the first part. Moo ee oe 
a+Qa+4a=c; ae [eo Sea 
T= 6; 
‘ 12. Let «=the length of pole. 
x =~, the third part; oe 
s tg thao; 3 
24 =—, the second part; . 
7 ao 
4c oe 
47¢ = 7 the first part. on a 
ADDITION. 
Art. 59. (page 30.) 
6. Tein 130zy. | ik 152?y8z, 
Art. 60. (page 31.) 
S. sar— 26’c WO ~G+2b +e 
5ax SAO 2a— b—2¢ 
967c — 12¢8 ~a+ b-— @ 
8ax +160" . —-a-— b+e 
2 _18¢8 
14b*c — 18¢ a ae 


“16ax+21b?c— 88 


€ ae = 
9. m+ 8n?— 5mn Pe ae a 


8m— 8n? 
7n2— 8mn ge a. es : 
19m +27mn o an oes 
16n2—17mn e (MET o> 


23m +18n?— 38mn 12a+17p +13q—25 


10 ADDITION. (Sect. mf 
12. a+ b-e 15. 127+ 9y— 62 
a— b+ e §at+13xr—12y 
at 64-6 —l6r+ 7Ty+10z 
~a+t+ 6+ ¢ —5a+ 10x +122 
2a+ 26+ 2¢ 197+ 4y+162 
i. 3 
13. 4a+ Ta?e— 8m 16. o- cae 
case goers Bax?— 2b+ y™ 
15a’e— 20m? +17 oe + 4b —3y™ 
—22a°6+12m>— 5 ‘ 
—4a"—B8ax?+ To+ y 
ue. hiss 2a*— az*+lo— ge 
14. 34aa°~l6ay’? 
~ 25az' + l4ay?—13ay* 17. 5a— 9b+5c+3— d 
+lbay*® +16 a- 3 -8—d | 
l5ay? —16 8a+ 26—8c+4+5d | 
22aa°+ Tay’—llay® 2a +5e—6-—3d 
8laa+20ay?— Yay? lla—106+7¢c—7 


18, w'—4a®y+ 6a°y?~— 4dayi+ yt 
A4usy — 12a?y? + 12ay? -- 4y* | 
6x?y? — 12xy? + 6y* 


ee Ary’ os 4y* 
xt eo y* 
19. ai+ab?+ac?—a’b— abe — ae 
—ab? +a’o— abe +63+bc?—6%e 
—ac? - abc+a’c hee b?ce+3 
a’ —8abe +B +e 
20. 4ab—3mn-+ 10anm~6ban 
?mn— Tam+4an 
8ab +7an+ 9 
~—~4mn— 38am +6 --5n? 
—15+ 4n?—2m? 
7ab +5an ~~ n*—2m3 


Art. 68.] SUBTRACTION, 11 
; Art. 61. (page 32.) 
8. 4axr+ 7(a?—b?) 9. 2a?—3(a+2) 
6ax— 5(a?—b?) 5a? +6(x—y)? 
—bar+ 3(q?— 6?) 4a —T(r—y)? 
—Tax+ 12(a*—b?) ~6a?+ 9(a+2) 
9aa+ 16(a?~ 6?) 3(a+x) —9(x—y)? 
— 33(a?— 6?) a— (at+x)+ (x-y)? 
Tax 6a? + 8(a+2x)—9(x—-y)? 
_ Art. 62. (page 33.) 
4, 2ax—2bx=2(a—b)x 6. (8a —2b)y 
2(a—b)a+(a—b)x=3(a—b)x (a+ 2b+e)y 
(4at+e)y 
if san—5am 
5, rags ta 2an+ 3am—3bn—5m 
2ax—da+ bx +2am+ 6bn 
—5ax+ 2x—2ba —38bn +5m+en 
ax—bx=(a—b)x ban+ cn=(5a+ce)n 
-SUBTRACTION. 
Art. 68. (page 36.) 
16. 4a™"-~-3b" 20. 4ab+ 3b2?—2c¢ 
2a — 5b" 00 an) ae 
2a™+ 26" 56?— 2c+ 3d 
17... - a@?+ 2ad+0? 21. VTam—3bc— 
a*®—2ab+b? 5am — 86c— 2c? — 523 
4ab 2am +. -c*+ S2° 
18. as —6? 22. 2a+ 26—8c—8 
a?—2ab-+ b? —3a+ 4b +3ce—5 
2ab — 2b 5a—26—6c—3 
19. 3at+e+ d—f-8 23. a> +3a7b + 8ab? +68 
3at+e— d a’ — 38a’b+ 8ab?— 6 
2a—f—8 6a7b +208 


12 SUBTRACTION. [Secr. 1. 


94. a’—38ab— 67+ be—2c? 
a’? — 5ab — 362+ 5b6c — 2c? 
2ab +26?—4bec 


Art. 70. (page 38.) 


9. 4n’c+3e ‘ll. = (6a@+2xr)ed 
7e—4ac | , (4a+2x)ed 
4n?c— 4c+ 4ac= (n?—1+a)4e Zacd 
10. antent+dn (12. 5a?+1007 
an+ n+dn —3a7?+ 267 eG 
cn—n=(e+1)n 8a?+ 86?=8(a?+ 67) 


13. bay — 38my 
—dmy + 6cey ae 


6ay + 2my — 6cy = 2y(3a+m—3e) 
14. 6/c— ayctbyec 
— 2)/¢ +2a//ct+ by ¢c—aryc 
8)/c—3a7/c+ax/c=(8—3a+axr)/e 


Art. 72. (page 39.) 
3. a—{b—c—(d—e){=a— jb—c—d+e}=a—b+ce+d-—e. 


4, 2a—{b—(a—2b)} =2a—{b—a+ 2b} =2a—b+a—2b=3a—3b. 


5. 8a — {b + (2a — b)~ (a — b)} = 8a ~ §b + 2a — b—at+b} =3a 
— fat+b}=2a—b. 


6. 7a — [8a — {4a—(5a — 2a)}] = 7Ta—[8a— {4a — a+2a}]=Ta 
—[8a—a]=5a. 


7. 6a—[4b — {4a — (6a — 4b)}] =6a—[4b — {4a — 6a + 462] = 6a 
— [46 —4a+6a—-4b] =6a—4b+4a—6a+ 4b =4a. 


8. a—[26 + {3e — 8a—(a+b)} + §2a—(b + e)} ]=a— [26+ §3e—3a 


—a&—6} + §2a—b6—¢}]=a—[26+3e—3a—a—b + 2a—b6—e] © ! 
= 8a —2e, | 


Na as al eT le cat 


Art. 80.] MULTIPLICATION. 13 


MULTIPLICATION. 


Art. 80. (page 44.) 


Zz 


13. 2*—2°2+47%2?~— 72° + 24 16 


ak 
+2 
1 1 
2 
ae ae + 2" — 272? + rt it ks 
ate — x22 +4 y223— gett 25 x —xty? 
x ae 
14. qQr-2— 6*-? 
ee 17. 34a?+53e8 
: 2 a?+4 3 
a a0"? 
A"- 22 — hn 7 at+llaec3 
nt + 14a7c° + 22c8 


ar+a- 262 88 aZbr- poate b% 
: 7 at+25a2c? +228 


15. a%x? + 2%y? 18. c’+cd--d’? 
axes — ¢ry3 c-d 
atx + a2asys e+ced— cd 
— Gaxty?— ates —ed— cd?+d* 
ata® — aty® 3 ~2ed?+ds 
19. a?—3ab +4ab? 
a*+3ab —4ab? 
at—3ab +4a°b? 
+3a°b — 9a"b* +1205" 
— 4a5b? + 12a7b' — 16a°b* 
at — 9a*b? + 24a7b* — 16a*b* 
20. n?+npt+p? 21. a?+2ab +b? 
W-—Rp +p? | a?—2ab +b? 
nt + n*p+ np? : at + 2a8b + aD? 3 
— np — np? — np : ~ 2a°b — 4a°b? — 2ab 
+n? + np +p + a*b? +2ab3 +b 
nt +n*p? a ee at ~ 20%? +b4 


2 


14 


22. 


ale wp 
a™ — 6 


qr ie abn 
aa arb" — 6% 


qm ee ben 


24., 


MULTIPLICATION. {Secr. Il. 
23. a 
cada 
a"— arb™ 
— arb™+b™ 
a™ 2000". 


m +mn +mn?+n3 
m—n 


mt +min + nn? +mn3 
—m'n— mn? —mn3 — nt 


m met 


25. a’ +3a%b +3a6?+63 
a? —-3a°b + 3ab?— 6? 


a® + 8a°b + 3a*b? + a®b® 
— 3a5b — 9a‘b? — 9a°b? — 3a7b* 


+ 3a‘b? + 9a°b? + 9a7bt + 8ab > 
— a°b?--3a’7bt— 3ab>— 6% 


as — 8atb? + 3a7b* — 68 
26. at—a’+a?—atl +e re i+¢ 
a +1 1--@ 1—e 
-e tee re saagpeman es 
ih, dias ak lees 1+¢ 
ax : ‘7 --c2—ct— of —c-—¢c 
—& 1-¢ 
a. i tee 
1~—c+e? 
1+c+e* This example is most briefly 
—e~—c’—cé worked by multiplying the quan- 
of +e +c tities in pairs, and then multiply- 
, 0 eRe ee 


ing together their products. 


i de 
oe ee Re a a 


0.4 DIVISION. 


Art. Sl. (page 45.) 


a +2 a+3 
a?—2a a?—3a 
+2a-— 4 +8a-—-9 
a? —A a? —9 
a? — 9 
at — 4qQ? 
— 9a?+36 
at —18a?+ 36 
6. a+t+o6 
a—b 
a*+ab 
—ab— 0b? 
aks San 62 
eka ene 6? 
a’ as a’b? 
— a’b?+b+ 
at — 2a7b? + b* 


6. l-—a+a’*—a} 
l-+a 


t-a+a?~—@ 


+a a" +a ar 


“ae +1 


a®—2a'+1 


15 


In these examples the work can be shortened by a little care in select- 


ing the quantities which we first multiply together. 


Two quantities 


having the same terms connected by different signs will generally give 
a product of a small number of terms. 


12. 


DIVISION. 


Art. 90. 


|m?+mnt+n 
m—n 


oon? 


ml +mn+mnr 


—~mn —-mn?=n 


~mn—mn?~—ns 


(page 51.) 


13. a®—1 
e—@ aitatl 


Sele | 

oe-—a 
a-~l 
a~1 


16 DIVISION. (Secor. 1 
14. 8a'°—27y) |2x —3y 15. a*-—a*  |a—x 
8a3—12a°y 4a? +6xy+ Oy? at—ax ab+atetan* +a 
a*x— at 
12a?y — 27y? ia 
127*y — 18xy? aa? — xt 
18xy? — 27y8 ara? — ax 
4 
18axy?— 27y3 ax — x 
ax? — x 
16. a*+2a7b?+904 = | a? — 2ab + 36? 
at — 2a°b +3076? =a? +2ab+306? 
2a°b— ab? +9b* 
2a°b — 4076? + 6ab 
3a’°b? — 6ab* + 9b* 
30765? — 6ab? + 964 
17. att+ar%ct+ce §=ja’—aet+e | 19. m4—nt |m?+n? 
at—aie tac? a? +ac+e méi+min? oie 
we +o pe ee 
ae + ae + ae me eee 
ac?—ac+¢ 
ad—-ae d+ait+att 
a. rly tes lety—Z ae 
ae ay ae atyt+zZ ai~at 
wy +y? +22 a?—1 
ry +y?—zy C-a 
ve+ zy — 2? at 
we+zy— 2 a—1 
21, a*—b? Ke cahes #6 
qn foe arb" a* a 6” 
arbr — b2n 
a*b* oes 6% 


2% 


ART, 90.] DIVISION. 
22. oti eae a Mia 
ni—-min mi+mnt+mn?+mni+n4 
mn—n 
-min—n’n 
men? oe n> 
men? es mn? 
mn? is n? 
mn —mn* 
mnt—n? 
mnt —n? 
23. st—té [stottst+t +1 
S+sits+ss s—t , a +e 
— 72 
— s§ti—s*¢?— st? —t Ns 
—st—s??—s—t car 
eek 
x+1 
24, a+ 2a"%b"+b™ = jart+b" 
2 uy nr 
a+ ab" an+b Q7.1-2 |1-2 
arb +b I—2 lt+eta+ei+e 
ab" + b™ z—25 
ih ta 
gt 2 
(25. 272°—64y® |8u —4y ae 
Q7a°—36x7y 92?+12xy+ l6y? ae 
3622y — 64y/° : 23 — of 
36x2y — 48xy? gt — 25 
48xy?— 64y' seat de 
48xy? — 64y? 
28. a*— 6” ja 0° 
ae” at anh qm ot arb” ne 5” 
26. 2°+1 |e + 1 ab" — bn 
Stat w—aetv—x“t+l aa amie 
—2+1 ath — 53" 
—m—x ab — 630 


17 


18 COMPOSITION AND FACTORING. 


29. a®—bé | ae + 2a7b + 2ab? + 68 
a§+2a'b + 2a'b?+@b3 ai~—2a*b+2ab?—b' 
— 2a°b —2a‘b?— a®b?— b® | 
— 2a°b — 4a4b? — 4a3b§ — 2a7b4 


2a'b? +3a3b® + 2a7b4 — b& 
— 2atb? + 40368 + 4a7b*t +2ab5 
— a3b3—2a’bt— 2ab> — b® 
— @b3— 2a7bt— 2ab°— 66 


30. (a—2x)?—(%—y)? | (a—%) — (4#—y) 


. [Saer, tu, 


(a—2)’—(a—a)(@—y) (a—%) +(t—-y)=a-y 


a—2z)(a-—y)—(e@—-y)? 
(a—x)(w—y) —(x—y)? 


Art. 94. (page 54.) 
12. a-s— hm eile er 
a —g-2hm g-m™+4q-2hm+ Hm 
ar anh Eas os 
a7 nh ee a-"bhi 


a nfp4n Se Ose 
a-"bh* ica Hon 


COMPOSITION AND FACTORING. 


Art. 98. (page 58.) 


3. (a+c)(a—c)=a-—C? 4, (@ —3)(a—38) =2?-6x+9 
a*—o x? —624+9 
ate x—A 
a— ac? x— 67?+9x 
+a'c—o — 477+ 24a —36 
a’+a’e-ae—e x — 1022+ 382 ~ 36 


Art. 109.] COMPOSITION AND FACTORING. ~ 4g 


5. (1+2)(1—z) =1-—2? 
1—2z? 
1-2 


4 1-27? 
eae 


ieee 


6, (1 +7 )(l—v)=1-2? 14. (@ —-3)(x—4) =x?- 7x+12 
(1—2?)(1—2?) =1—227?+<24 x —Tx+12 
x +8 
ae ty (et —y )=2°—¥? ay eee 
(a?—y?)(a?+y) =at—y' A oe 
+ 5x? — 35x + 60 
ll. (a +6—C) (a— 6 — ¢) =a a — 2x? — 930 + 60 


—(b-—c)?=a’?—b?+2bc—¢? 
15. (a + 1)(a —1)=a?-1 


13. (a +¢)(a —c)=a’?—¢? ~ (a + 2)(a —2)=a?—-4 
(a?— c?)(a?— c?) = as — 2a?c?+ (a@?—1)(a?—4) =at—5a?+4 


1G.: (a* —b™ )(a" +6" )=a™—5™ 
Cam oe i) 1 apa DP) pe ain fe: btm 


Art. 108. (page 62.) 
9. x%y?—y?=y*(e?— 1) =y(v+1)(2—1) 


10. a®—B8=(a‘+b*)(at—b*) = (a*+b*)(a2+b2)(a2—b%) 
= (a+ b4)(a?+b2)(a+b)(a—B). 


Art. 109. (page 63.) 


8. - x*—92?— 36 =(x—12)(x+3); because —12+3=—9, 
and —12x3= —36. 


9. 427—6x—40=(2x+5)(2u—8); because (—8+5)2= —6, 
and —8x5=—40. | : 


10. a’?+4ac—21c?=(a+7c)(a—38c); because +7—3= +4, 
and 7x —3=— 21. 


ll, a™”+5a"%--84=(a"+12)/a"—7); because +12—7= +5, 
and 12x —7= — 84, 


20 


GREATEST COMMON DIVISOR. 


[Secr. 111. 


GREATEST COMMON DIVISOR. 


Art. 115. 


(page 66.) 


9. at—bt=(a? +6")(a+b)(a—b) 
a’ — 08 = (a@?—ab+b?)(a?+ab+b?)(a—b)(at+b) 


G.c.D. =(a+b)(a—b) =a’?— 0? 


10, v—y’=(«+y)(«—y) 


axt+ay+bu+ by =(x+y)(a+b) 


EGDo =2+y 


ii. 


ac+be +ad +bd=(a+b)(e +d) 


act+be—ad—bd=(a+b)(e—d) 


G.c.D. =at+b 


Art. 116. 


4, Rejecting the factor x from the 
first quantity and 2 from the second, 
and dividing, 

2a?— 5a +3 | 2x?-aX—1 
oT alae sae eae | 
ip +e 

Rejecting the factor — 4 from the 

remainder, and dividing the divisor 


by it, 
2u?-—-x-1 (x—-1=G.c.D. 
2x? — 2x — +1 
x—l 
x—l 
5. ak — x | a?—2? 
ae — ax? a 
ax? — x 


Rejecting the factor 2? from the 
remainder, and dividing, 


a?t—z? |a—-Z=G.C. D. 


a? —ax a+2 


ax— x? 


ax — x? 


(page 69.) 


6. Rejecting the factor 6+ d from 
the first quantity, and dividing, 


a?*—c? | a +C=—G.4 a 


a+ae a-e 


—ac—c 


—ac— 


a—ax a 


ax?+a25 


Rejecting the factor x? from the 
remainder, and dividing, 


a? — x? |a+2@=G.C.D. 


a?+ax a-—x 
—ax—2? 


—ax—a? . 


‘ART. 120.] 
8. Setting aside the common fac- 
tor 2a, and dividing, 
2a* +298 
223 — Qay? 


|e? 


, a 


LEAST COMMON 


Quy" + 2y8 


a*t—b* 
at + a®b—a’b? —ab® 


9. 


MULTIPLE. 7. ao 


Omitting the factor 2y? of the 
remainder, and dividing, 


w—y? |uty (x+y)2a=G.0.D. 
vt+xty xL-y 

a dat 

— ayy" 


| a? + ab — ab>— 68 


a—b 


Oo +a + qe" 


64 


= 0 0'D? +ab® + 6* 


2a7b? 


— 25* 


Rejecting the factor 2b? from this remainder, and dividing, 


at+a% —ab?—0' 


ae —ab?* 


|a?—6?=G.c.D. 
a+b 


ab — 68 
abd — 68 


10. Rejecting the factor x from 
the first quantity, and dividing, 


+ g*—4e—21 |w?—a—12 
x?— x-—12 1 


—3x— 9 


Rejecting —3 from this remain- 
der, and dividing, 
a?— 2-12 |#+3e.c.D, 


x? +32 xw—4 


LEAST COMMON MULTIPLE. 


Art. 120. (page 70.) 
7. a—b? =(a+b)(a—b) 
a*--2ab + 6? =- (a—b)(a—b) 
L. C.M.=(a@ +6)(a—b)(a—6) =a3— a’b— ab?+63 
8. aa —z)=a(a—-z2) 


x?(a?— 2") =2(a—z)(a+z) 


L. C. M. = @72*(a@-- 2)(@+ 2) = a*2?( a? — 27) 


22 LEAST COMMON MULTIPLE. [Srcr. m1. 


9. 32?(2a —1)=32x2(2a—1) 
Avy (4a? --1) =2 x 2ry(2at+-1(2a —1) 
L. C. M.=3 x 2x 2a2y(2a+1)(2a—1) 
= 127*y(4a? -1) 


10. #?—y?=(x+y)(% —y) 
v—yr=(x—y) (22? +ayt+y’) 
L.C.M.=(x +y)(@ —y)(a*+ay+y’) 

=x'+ay—ayp—y* 


ll. 3a(a —0)=8a(a—b) 
4ac(a?— 6b?) =2x 2ac(a+b)(a—b) 
6c’a(a +b) =38x2e%x(a+b) 
L.C. M.=3x 2x 2ac*x(a+b)(a—b) 
= 12ac’x(a?— 6?) 


12. m?+2mn+n?=(m+n)(m+tn) 
m+n =(m+n)(m—mn+n?) 


L.C.M.=(m+n)(m +n)(m?—mn-+n?) 
=(m+n)(m3 +n) 


Art. 121. (page 72.) 


2. w?-4y-21 |x?-—2x-12 a. 246248 |v? + 5a + 6 
w— e-12 1 w+5a+6 1 
or: 2 on 
Omitting the factor —3, and di- 
viding, r a?+5a+6 |w+2—G.c.D. 
“’— 2-12 |x+3 G.c.D. coe 243 
x? +32 x—4 ae 
8-12 3a4+6 
~de~T2 
ig. gn de a | ee zine 


2+8 x 
= 23— 87? ~—5ar+ 84. = 75+ 977+ 26424 24. 


5 ee 


Art. 121.] 


4. a’*+4ab4+30? | az-— b2 
a? —& 1 
4ab + 462 


Omitting the factor 46, and di- 
viding, ” i 
4 o—b / atb 
a? +ab a-—b 
—ab-—b? 
—ab— 6b? 


_§2 


L.oM.= 5 x a?+ 4ab+4+ 362 


a+ 
= a3 + 3a7b — ab? — 3b 


6. 2v?—axrvid3r—3a 


| 


LEAST COMMON MULTIPLE. 


23 
5. a?+3ab +26? |a?—ab— 652 
az— ab--66b2 1 
4ab + 8b? 
Omitting the factor 4b, and di- . 
viding, 
a’? — ab—6b2 |a +20 @:¢. D. 
a? +2ab a—36 
-- 3ab -- 66? 
— 3ab — 6b? 
Sama Soe 2 
L.c at x a?+ 3ab+ 26? 
a+26 
= a3—Tab*— 66% 


av?*— ax—-3x2+3a 


a?—ax—3x+3a 


1 


6x2 — 6a 
Omitting the factor 6, and dividing, 
v?*—ax—3x+34 
xv? —ax 
— 34+ 3a 
~ 8v+3a 


u"— az —~3x +34 
x-—G 
= 73 — ax?—9x+9a 


LC. M. = 


7. 2+8r4+2 
y— xr—2 
4% +4 
Omitting the factor 4, and dividing, 
e?—x—2 | xt+1 
e+e pe SG 
—2x7—-2 
—2xr—2 


1 


v?+5x+4 
u*+ 2 
4x+4 
44+4 
ut— 2-2, w+ 5ut4 
+1 +1 
= t+ 523 — 207-16 


x+4 


L. C. M. = 


|x—a@ 
2-3 


a2 


—ax+3ur—3a 


_let—a-—Q2 


et 


|e+tl=a.c.p. 


% 2+ Sar+2 


24 FRACTIONS. | [Sxcr. rv. 


FRACTIONS. 
Art. 132. (page 76.) 


Nore.—In performing examples upon the blackboard when the number has been 


factored, the common factors should be canceled by drawing a line through them, . 


This cannot be done in type, except in the case of figures, and therefore we are obliged 
to let the factors stand uncanceled. 


20430 = SD) 


y @—b? (a+b)\(a—b) a—b- 
4 a’?—1 tat ine 1) ait 
* Qab—b). 26(a—1) 2b. 
10. - x?—9 _ (%+3)(v@—-8) _#-38 
" Q4?+10a+12 (#+8)(2e+4) Qet+4 
ul a’ — ab? _a(at+b)(a—b)__ a(a—d) 
" @?+2ab+b? (a+b)(a+6) at+b — 
12 x?— 4a? iC (w—2a)(e@t+2a)_ wt+2a 
" g+2aa—8a? (a—2a)(at+4a) x+4a- 
13 p96 (ah SO + 80*) ae 


am — G6" +96" — (e" —3b")(a"— 36") a — 86" 


Art. 133. (page 77.) 


Note.—These fractions should be reduced to their lowest terms before dividing. 


4. 0-40 \toe 
3. 2ax+ x? | aA+zx @—ac at+e—3c 
2ax+2u? 2-2? ac— 4c? a—c 
i —— Ans. . : 
— 7 atx . ac— ¢ 
— 3c? 
5. 3a*°—3823 |a—a 
- 88-38% = 3a? +3axr+8e?=8(a2+ar+2z") Ans. 
8a72x — 323 
38a°x — 38ax? 
8ax? — 823 


8ax? ~— 323 


ee ee ee oe 


ART. 135.] | FRACTIONS. . 25 


eee a+ are+ es 7. a3 —}3 }a +d oot 
>) te a’ +. ab a—ab+B— —— Ans. 
a 
w+xeer2* \u—-z Coe ae 
x? — xz x+22+ 32? 4 — a> —ab? 
. ns. | 
anz+ 2? L—-z ar 
2x2 — 22? ; bil 
. a 
ge att Q>2 
(eaP ee Pe 
| abst 2s A ena ee y 3xz 
(i +2)% a+ Qre+2? a+ Qae+ 2F 
Art. 134. (page 78.) 
2 oe 88 2. 43 
6. ye or Me 3 tom Pla 38 
4 4 4 
: ; € Lee. eee 2 = 
7. qg— 22° ea 2ac+e¢ _«@ Cc) 
a a a 
¥ 2— 3ax—2 2 2. 
8. date cet _ 4G —3ar—e+8ar+e _ da 
z. Foo ae — a 
eae or +4 2¢ 1lz+15— 2a a. yi x) 
2 m2 Do hie © ‘ + 
oe ee ee ae 


a-2% a2 a-x. 


Art. 135. (page 79.) 
x?—Qy ty? _«& a 


F zy? pay yet yy 
ee Grp MOO) b +6) =a(0t—e'), 


FRACTIONS. [SEcv. Iv. 


10 sate 2) ) 4a ae 
: c+z° (e~-z)etz ez 
yy, (ec OMe-y) _(a—-b)%a—6) _{a—6)% 


(a—b)-"a—y)  (a-y)(@—-y)  (@—-y)® 


Art. 188. (page 81.) 


a—b6 a+d : 
6. ieee §Sh=ts L.c.M.=6a7c?. 


6a’c?’+a@’c=6e; G6a’c?+38ac’=2a; b6a’e?+2=3a7e, 
a-0 {a-6)x0e  Sela—6) 


arc are x 6e 6ea2’ 
a+b (a+b)x2a_ 2a(a+d) . 
3ae ss Bac? x 2a Gare?’ 
s, ae sac? — 38a%c? 
3 Ds Sate? 6a2c2 


ab be cd a ae 

ie oy Go L. Cc. M.=a?— 6, 
(@—bB?)+(a-—b)=at+b; (@—b*)+(a+b)=a-b. 
ab = ab x (a+6) _ abl(atd) | 
a-b (a—b)iat+b) a—b?’ 
bc_ __bex(a—b) _ Sc(a—6), 
a+b (at+b)(a—b) @—b?- 


cd cd 


a? —b? Pe b? 


20% 06 8a Aa ‘ 
: ; L.CM.=2°—1, 
ae 


etl? g?-1’ : 
(z?--1)+(@—-1)=x4+1; (2?9-1)+2+1=2-1L 
2ax és 2ax(x+1) Be Daal et 3). | 
x-1 («e—1)(x+1) gles ae 
3a Ee 3ax(x%—-1) _ 8ax(x—)) | 
z+i (x+)l)(~@—1)~ a?-t. * 
4ax 4ax 
gz? gil 


Arr. 138.] FRACTIONS. 27 


te eel a qg - 2a—9). a_a(a—c) , a—b _c(a—b) 
ce a—c c(a—e)’ e e(a—ec)’ a-—e ec(a—c¢, 


r AaA—C Ore a 
(a+e)? (a—c)*’: 


10. 


| OO. -{a-€) (d-e)* (a—e)* 
(a+e)? (at+e)(a—c)? (a?—e)?’ 
ate (erearcr _ (a+c)8 
(a—c)? (a—c)(at+e)? (a?—@)2 


ete. G6. aft ae 
; LOM.=a?—e. 


ll. . 
a-—c at+e a@-e 
(a?—c?)+(a—c)=at+e; (a’?—c*)+(at+e)=a-c, 
ate (ate)(ate) (ate), 
a—c (a—c)\(at+e) a—e’ 
a@-¢ (a—c)(a—c) (a-e)?, 
ate (at+e)\(a—~c) a—c’ 
a Eee 
a—¢? | ag 
a oe at 
12, —— ——-: 2L,¢0.M.=a‘t—l, 
@+l a@—l’ at—1’ 
(at--1)+(a?+1)=a®—-1; (at—1)+(a?—1)=a?+1. 
A a(a?—1) o aja’—-1y 
Wei (oF +1\(a?—1)  a@t—-t? 
oe oe ti) eat) 
a—1 (a@?—1)(a?+1)  at-1 ’ 
at i 
at—1 tod 


13. If we change the signs of the numerator and the second factor of 
the denominator of the second fraction, the value remains unchanged, 


and it assumes the form 


(a~ b)(b-e) 


Nore.—The signs of the first fraction might have been changed, when the denomi- 
nator of the second would become the common denominator. 
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10. 
1. 
12. 


13. 


14. 


15. 


16. 


a7. 


18. 


19. 


ADDITION OF FRACTIONS. [Sxcr. rv. 


ADDITION OF FRACTIONS. 
Art. 139. (page 83.) 


2a Pes 2a? 2a?e 3a?c 2a? _ da?c-- 2a? 
3 8ac 8ac sac 3ac sac. 
i 1 mean omen - 2m 


mtn m—n m—n? m—n? m?—n* 


a Oo: Oa Ob to 
a+b a-b @-B @-B a&@- 


a . ee 2 —b ee 
2a—2b 2b-2a 2a-—2b6 2a-—2b 2a—2b 


= 
> 


a 2—a™ a™z—22 a™r 22°-fa%™ Oe ie 


2x arn Qa"x? 2a"x? 2Qa"x? 2anr? 2a"z? 


i+@ 1 ~@_l+2ata’ 1-2at+a 2+ ee 


ae ee 1—@ 1—a? 


UY -Y%  Z-& _ ULR—- YR , TY A , Y2- WY _ 
xy YZ LZ xyz xyz xyz 


8024 23 5 gary 28? _ pgs, 2 oe Ce 
ee 2a 6a 6a 6a 
2 Ite 2et+l+rigerly 24% 


2+1 2i2 ° ‘2t+e° afg41) oe 


L+o? loa? _1+2etat  1-2e?tat 2 ta") 
tg oe 1—2* 1—2* 1—2* 
a . b ss a —b 
(a—b)(b—c) (a-—b)(e-—b) (a—b)(b-c) (a—b)(b—-e) 
= a—b mee! 
 (a-b) ee) b-—¢ 


Notr.—We change the signs of the numerator and second factor of the denominator 
of the second fraction, which does not alter either the value or sign of the fraction, 
but reduces the fractions to a common denominator. 


~ Arr. 140.] SUBTRACTION OF FRACTIONS. 29 


» 


20. (a+b) b+e c+a fe (a+b)(a—b) 
(b—c)(e—a) (e—a)(a—b) (a—b)(b—e) (6—c)(c—a)(a—O) 
(b+ e)(b—e) es (eraer aye a? —? ; 
(6-e)(e—a)(a-b) (a-bjyb-eye—a)  (b—-e)\e—a)(a—b) 
ee ae a— qe e—b+b—8+c—a? _ 


“(@—e)(e—a)(a—b) (b—e)(e—a)(a--b) (a@—b)(b-e)(0-a) 


SUBTRACTION OF FRACTIONS. 
Art. 140. (page 85.) 


1 ee 
9 to——2 —{ 20-S | - ee 4 
_ a a(a—3) a(a—3) 
10 a+b 6—-a_ab+b'—abia 62+a? 
Py ge b ab ab - 
u ee b Oo *o0-ab+b? a? + 6? 
- 6@-b a+6 a2—b? a?— ob? 
12. 1 a 4) pon Leea a : 
a—b6 @-b a@-b? = a@--b? 
ot liwtita 20 
i—a i+a 1-a@ oa 
14 eet get tet lot let Ae 
oben 21 z?—1 el 
15 pee oO) 3 2 te ot 422 
ee eee 1—2t Le 
16 a < i - a a?+ax+3a?2—38ax—2ax _ 4a?—4ax 
(a2 a+r at—x a?— x? a2— x? 
_4a(a—2) _ 4a 
eae ats 
17 ee i" See — &—ath+ab?— b* Gb+U'. -a'—O0R 
"a+b a—? a@+6? a‘—b+ at—bt at—ot 
2ab? 
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18. 


19. 


20. 


10. 


ad: 


10. 


11. 


13. 


14. 


MULTIPLICATION OF FRACTIONS. [SEct. Iv. 
3 o + 4 4208 _ 3+67~—7+1474+4-— 20x 2p 
1-27 14227 1-42? 1— 42? ; 
a 5 a —b 


vm 


(a8) (6—c) (at+b)(e—b) (a+b)(6—c) (a+b)(b—e) 


i. a+b 1 
~ (a+6)(b--c) =b—e 


(=-+5 )(er0)—- (4) ‘ a—ob 


m nv m nr mM 


MULTIPLICATION OF FRACTIONS. 
Art. 142. (page 87.) 


x+y 2 a+y (~+y)? 
x" IPS K(f+ YH s-—Y) =e 
sar earn aCe. (x+y)(e—y) aa 
2 2 
“Ti! x@—l= ae (a+1)(a—1) =5a8a+ 5a. 
a—1 a~—1l 
3a'e* 3azZ* 6a3z* 
2a(x—1) = x 2a(x--1) =. 
ee OO ene 


Art. 148. (page 88.) 


1—a?, 4ab® _(ta)(l—~a@) e 4qb3 _ 26%(1+a) 
i” 1 6a* i-2 8q2 


(a—b)? fa +b)? 


=(a+b)(a—b)=a’?—b2 
a+b a—b ane ce 


( *) 2be¢ ac—a_2be 2b6(e-1) 
Go x = x = : 


6 3a e 3a 3 
2 
(a+) x (a-2) Lepte es by Theorem ITI. 
x “3 x 


n? — 22 . 6n? _(n+z2)(n=z)6n? _ 2n?(n—z) 
38m?  nt+z 3m2(n+z) m — 


1 


ART. 146.] DIVISION OF FRACTIONS. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


10. 


a@+ab et+be _ afatb)(i+bdje _ ac 
(1+5)? a+b (1+0)(a+b) 14+0 


ac+be ea _eatb\(a—bja _a(a+6) 
(a—b)? ch (a—b)?e e(a—b) 


Multiply the two binomials without reducing to single terms. 


n 7 Aaah She nin ny 
min m= m-n mim—n?). m 


1-7? 1-c _(i—#)(1+2)(1—e)(1+e) ee +e) 
pe 22" (fei ee 2 ; 


a(a—b) sé (a+b) _ a? oe 
a?+2ab+b? a?—2ab+b? (at+b)(a--b) @—b* 


— 54 a—b _(a+b\(a—b)(a?+6?)(a—6) _ a+b? 


2ab+b? @iab  (a—b)(a—b)(a+b)a a 


( ce. )( Oo te _@~ OF. b—e a 
b-—c b-e a*— be i) ae ee 


(F2)@ = (oF 4, (ee Ne ee 


DIVISION OF FRACTIONS. 
Art. 145. (page 90.) 


u?—1 © (%+1)(a— De as aoe 
x +a(%+1)= —T ale+ly= ore 
ies 2 
ab ela —b)= a(a+b)(a—b) - ea a(a+b) 
slog a—c c(a—c) 
Sy 73 Pe = 
se ax gent ony — at avla 2). (arajra Ae x) 
1 Gc” 1) 


Art. 146. (page 91.) 


a@+1,a—-1_ atl, 4a? _2a(a +1) 
DS ee ae, ee eee 
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32 
11. 
12. 
13. 
14. 


15. 


16. 
17. 
| 18. 
19. 


20. 


COMPLEX FRACTIONS. [SEcT. Iv. 


Ue ae _ 2-2? aaa) _ 
a—l1 a(ja-1) a-1l at+z 


a(a—Z) 


ax*—bx> Sex? _ ax? — bx*® 6ab . 2b6(a— bx) 
3a—i(‘(té‘ 3a 5ex? Be 


fan oan® tan a+b 4a’ 
ai-b? a+b @-—0? an n(a—b) 


1 2. 247 x? oa 
1+—- }+1-—= x = ; 
( = De “«  wv-1 2a2--l1 


n ae) ato om oor 
Gre. * — 


a” 7 ea 


(eo1P eee (2-1) a—1 og x—1 


a-t “ai (at+1)(a—1) (e+2)(@—1) (a+1) (a+2) 


@¢ 


re oe oF. a? -— 6b? ye At a+b 


@+ax atx a(atx) (a—6) ~ a(a—b) 


w+3a+2 a?+e (e+2)(x+1) 219 tra 
2+3 «+8 £+3 (241) Ps 


ia 
x 


w—bet6 2-2 _ (2-3) (@_2) ete ee 


xt+4 gt g—12 x+4 a—2 
a a” a” 

1—— +1+—=1-—-—,, by Theorem III. 
am an gn 


COMPLEX FRACTIONS. 
Art. 147. (page 93.) 


2a? 
3 e 2a? bc _ ab 
40m... @ 4ax > Wee 
bc 
ee 
eS t 
4 2 4_(¢_° +(142)-9 26 a. 26 
142 2a a 2a.—iiaa tl «Aas 
a 


* 


Art. 148.] VANISHING FRACTIONS, 


i i 1 1 1 
5. —f=(142)+(a+2)- x ee 
ores C a eo @t+! ofa*+t) 
a 
SS alee 
6. get -( C. ~1)+(1- c )- Fogert ert 
ieee a ee if €-1. t. a] 
e+1 
a+b 
tty a+b z-y w—y 
tz ae a x BY abs al 
at— 0" xa2t+y @—-b? a-—b 
a’ —y? 
; +2 at+l atl a+l 
a 
) SS ae 
tok nm. ntil-n 
ivt n+1 
n 
6 
a—1+—— 
10 a-6_a’-fa+l12 (a—3)(a—4) a-4 
a-24-3.. @-8at15 (a—3)(a-5) a—6 


a—6 


VANISHING FRACTIONS, 
Art. 148. (page 94.) 


i 
2, oS aatl, itg=t 2+1%3% 


ee te | ; : 
3 oo nas +%4+1=14141=8, 
x3 — 8 : 
4. =¢8+arz+@=a?+a?+a'?=3a', 


“£-- 


33 
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oO torre arate 3a se 


S, = == oe 
wa xt+a at+a ~ 2a, pd 
x — at 

6. = 7+ qaa?+a’x4+a? = 403, 
=~ a 
x-a)* c~—-a 0 

7. ( ae — =-—+=(0), 


ve—-a@ x*+ar+a’® 8a? 


— 76 

8. = v=o et attots gh 141414141 <8. 
mas 6 

9 + 2e 1k SD Ba 8 os 

ep +de— 2: ee? 847 1g 
ym 

10. ie? =ltviw...aml=m 
l1-z : 


Since there are evidently m—1 powers of x in the quotient and also 
an absolute term, there will be m terms in the expression, and each power 
of x being 1, there will be 7 ones, which equals m 


6 pig 


11. 


nr 
Cac 4092+... a e+ an t=a1+er, 
Cae) : ; 


q*-1+ qr-1—nq"—!, there being 7 terms, as was shown in the last example. — 


SIMPLE EQUATIONS. 


Norr.—tIn clearing an equation of fractions, it is often best to indicate some of the 
operations, as may be seen in the following example: 
a b> 8-7-2 


oo 
Multiplying both numbers by 12, the least common multiple of the denominators (Art, 
162, Case I.), we have, 


> 


4a—38(6-—-x) =4(x—2); 
or, 4a—18+ 6x7 =4a-8, 


Art. 162. Case II. (page 98.) 


7. Given, RS ms 
a-—6 2 
Multiplying by 2(a—6), 2u—2b(a—b)=c(a—6), 


Expanding, 22 ~2ab+ 26° = ac—be. 


ART. 167.] 


9. Given, 


SIMPLE EQUATIONS. 
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é 22 3x 


he =4; 
G42+6.a—) 


“Multiplying by (a+b)(a—b), 2x(a-—b)—8x(a+b) =4(a+b)(a—b); 


Expanding, 


ea 


10, Given, 


i. 


12. 


13. 


14. 


16. 


Multiplying by a, 
whence (Art. 93), 4 


Given, 


Multiplying by (<?—1), 


or, 
Given, 


Multiplying by = 


Expanding, 
and multiplying by 2, 


Given, 


Multiplying by 7(2?—9), 


whence, 


Art. 167. 


Given, 


Multiplying by 84, 
Transposing, 

Uniting terms, 

and dividing by — 137, 


Given, 


Clearing of fractions, 
Transposing, — 
whence, 


2ax— 26% —3ax—3b2z = 4a?— 462, 


3x —4 
a 
3u—4=2a—3a°; 

34 —4=2a—3. 


=2—3a7}; 


eet fel oo 

oP gel gat 
(@+1)(%+1)~—(#%—1)(a—1) =3a; 
(x+1)?—(x—1)?=8a. 


r) 


8—2r7=2x-—2 
+8 x-—38 ’ 
i =6$; 
Peo Te 


7(#+3)(e-+3)—7(x--3)(a—8) =48(a—9) 


7(a+3)?—7(x—3)? = 48(a?—9). 


CasEI. (page 101.) 
aoe = ees 
, aoe 


24a — 6382 = 987 — 959; 
24x — 63x — 98x = — 959; 
— 13877 = — 959; 
v=. 


y EN fewe  aud ae 
3 6 2 
4x+x2—-1=9x+3--60; 
4e0+x—9x=1+3-—60; 
x= 14, 


10; 


36 


17. 


18. 


19. 


29. 


SIMPLE EQUATIONS. 


Given, 


Clearing of fractions, 
Expanding, 
Transposing, 

whence, 


Given, 


Clearing of fractions, 
Transposing, 
whence, 


Given, 


Clearing of fractions, 
Transposing, 
whence, 


Given, 


Clearing of fractions, 
Transposing, 
Uniting terms, 
Dividing by —1, 


Art. 167. 


Given, 


Multiplying by ad, 
Transposing, 
Factoring, 


whenee, 


Given, 


+ 
= 8 4 


6(2+3) +42 =48—3(a—5); 
67+18+ 427 =48—327+15; 
62+4u+3a=48+15—18; 


6x + 


% = Sys 
ae 4 ie 
3 pA 
4% —8=72—9274+15; 


6x + 4x+9x2=72+154+8; 


r=5, 
ye 3 


24 —10+ 38a =72—20+20; 
20+ 3u+ Qe =72 +20+10; 


x= 14%. 
ets c—-2_ 3x—-5_ 1, 
2 3 bi 


4’ 


67 +18-—4%+8=38xr—5+3; 


62 — 4a — 3x = —5+3—-18—8; 


Case IT. 


—lx= — 28; 
x= 28. 
(page 102.) 


x 
ax+b=—+=; 
a b 


abz + abl =be+ae 


a’bz — bx =a—ab?; 

6(a?—1)xv=a(1-—-5*); 
aie 
~ b(at—1) 


v xe Ga 


¢ 


— + = 
a 6-a@:-6+8@ 


Multiplying by a*(6?— a), (6?—a*\x+(b+a)ax=a(b—a); 
672 —a’x+abr+a'x=a(b—a); 


Expanding, 


Uniting terms and factoring, 


whence, 


b(b+a)a=a2(b—-a); 
Ce), 
b(b+a) ~ 


Arr. 167.] | SIMPLE EQUATIONS. oF 


9. 


10. 


ads 


12. 


12 1 
Given Peeled aoe 
sii l+a2 e 
Multiplying by c(1+72), e(1—2x)=c(1+2)—(1+2); 
Expanding, _ c—cx=c+cx—1-2Z; 
Transposing, %—2cx=c—c—1=—-1; 
Multiplying by —1, 2cu—x=1; 
whence, r= : ; 
2c-—1 
‘ 2 
Given, cta=— : 
a+ 
Multiplying by (7+a), 27+ 2ax+a?=2?; 
Transposing, x — 42+ 2ax= ~—a*; 
Uniting terms, - 2ax= —a?; 
a? a 
d dividi : Pa ee, 
and dividing by 2a, Pee 9 
‘ 2 eee 
Given, (a+z)(6+z)—a(b+ce)=——+a : 
° $ a’c 2 
Expanding, ab+ba+ax+2*—ab—ac= ae 
of 4 2 a’c 
Transposing, ba+art+a2?—2z?= ee tees 
ae : 2 1e(a+b 
Uniting terms, (a+ b)r= = +ac= oe ; 
and dividing by a+, | a= <2 


ath oO +6. a—O. 
ee oe 


Multiplying by (@-—a)(e—x), (a+ b)(e— x) + (6+ e)(a. ~~ Z) 


Given, 


=(a—6)(e—2); 
Expanding, ac+6c— ax — 6x+ab+ ac — bx — cx = ac — be 
—ax+bu; 
Transposing, —ax — bx — ba — cr + ax — bx =ac—be—ac— be 
—ab—ac; 
Uniting terms, — cx —3bx = —ab—2be—ac; 
Multiplying by—1, (¢c+3b)x=ab+2bc+ac; 
; _ab+2be+ac 


whence, co 
e 
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Art. 169. (page 103.) 
20 3@ 
6. Given, — Ope et 
3 4 
ne 22 3 
Transposing and uniting, eu =41— - a 
Clearing of fractions, 8x=51—-92; 
whence, L=3 
‘ BE 4a 
a. Given, os ae 
‘ a aC. ee 
Transposing and uniting, eae +93 5 
Clearing of fractions, 15x =47+110; : 
whence, t= 10. 
8. Given, 2ax+3m—tex=ax+2mM+ extn; 
Transposing and uniting, ax—ex=n—m; 
whence, Bel 
a-~c 
9. Given, sax —2bx —40e~imax=%e+s8mue—n—bxe+2az; 
Transposing and uniting, axv—br—mx=c—n; 
whence, oe ee 
a~b—m 
Art. 170. (page 104.) 
4. Given, dotio+ig=42; 
Clearing of fractions, 10% +62+ 5x4 =42 x30; 
Uniting terms, 2lxr= 42x30; 
Dividing by 21, c= 2x 20= Go 
5, Given, 422 OF 543 


Clearing of fractions, 187+ 42+ 5x =54x6; 
27% =54x6; 


x=2x6=12, 


Uniting terms, 


whence, 


Art. 171.] SIMPLE EQUATIONS. 39 
Art. 171. (page 105.) 
@ Given: ate 24 Ae LE ETE 
’ Let 7 fut 3) 3 

Substituting, Uy Yay 14; 
Clearing of fractions, 20y + 30y = 36y+ 840 : 
whence, y=60; 
or, x—-5=60; 
and x= 665. 

5 Given, ai Mise ag. BMT 

3 4 3 
Let Y=ELF: 
then, Y¥—b=z-3; 
Substituting, A Sa I +313 
3 £ 3 

Clearing of fractions, 8y — 3y+15=4y+40; 
Transposing, y= 25 * 
or, e+2=25; 
whence, we35; 

6. Given, 7 - or Fe ine) hs 
Let y represent «+c; 

3 

Clearing of fractions, 4y—9y =4y—12c; 
whence, y= te} 
or, r+e=4c} 
whence, c=1e= a 


Notrr.—Many persons prefer to use the binomial instead of substituting for it a 


single letter, 


40 
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Art. 172. (page 105.) 
7—9x”% 12—4¢ 15-62 7 


e Gi : : — aos = i 
So vie ot. 
Separating the terms, oe ag eo ; 
- 12.12 53a Se 
; pate 12—47 
Transposing and reducing, -l|1=-———; 
é 5— 3x 
Clearing of fractions, -6+3v=12—42; 
whence, - £= 28, 
S. Given, 6x —- 16. ee 
9 a :, 38-22. 16 
; Gy 15 10¢ 17 465008 
Separating the terms a 
nner : 9 9 i 16 Soa 
: ‘ 4x—15 
Transposing and PeaeNE —~Z= ree 
Clearing of fractions, ~6+407=127—45; 
whence, w=4i, 
: 18 o 9. ate oe 
a 16 VW 45. oo 4 
8 ating the ter — Sf ce ee a ee eee f 
eee ag 1g 9. oh a 
25 4— 26x 
Reduci a Ot oe 
ae 9 Boe 
Transposing 4-262 _ 25 | 
es Boia 9 
Clearing of fractions, 36 — 234a = 800 — 4252; 
whence, =A, 


PROBLEMS IN SIMPLE EQUATIONS. 
Art. 176. Cask I. (page 107.) 


3. Let x=length of shortest piece ; 
then, 5x=Ilength of longest piece ; 
and 2x =length of other piece. 
Then, 2+ 5x +20 = 96; 
whence, x=12, length of shortest ; 
and 2x = 24, length of second ; 


and 5a = 60, length of longest. 


Arr. 176.] 


SIMPLE EQUATIONS. 41 


4. Let x = first part; 
then, max =second part; 
and mnx =third part. 
Then, L+ML+MNL=A; 
whence oo ; 
Ge 1+m+mn’ 
ma 
and = : 
1+m+mn 
Mn 
and mnz = —————_ 
1l+m+mn 
CasE IT. (page 107.) 
Let x = Hinkley’s share; 
then, = = Harry’s share; 
and 2 of = a == Harvey’s share. 
Then, U+2x+4x=2782; 
Clearing of fractions, 67+ 42+ 3x = 16692; 
whence, x= 1284, Hinkley’s; 
and 27 = 856, Harry’s; 
and 30 = 642, Harvey’s. 
Let x= first part; 
and mr =second part. 
m 
Then, t+ = ; 
m 
Clearing of fractions, § mx+nx=am; 
am 
whence, r= ae first part ; 
and ct ae , second part. 
m n 
CasE III. (page 108.) 
Let x =third number; 
then, cA aR =second number ; 
aed 4(x — 20) 


4% 


— +15=third number. 


42 SIMPLE EQUATIONS, (Sect. v. 
@ 

hen eee = hi Mim emma! ay S| 
Uniting, x+2(x%—20) = 200; 
Expanding, x+2x—40= 200; 
whence, x = 80, third number; 
and ar = 40, second number ; 
and eens +15 = 95, first number. 

4. Let x= first part; 
and mx+n=second part. 
Then, LEMS n=: 
Transposing, L+ML=A—N. 
whence, 7" frst part: 

m 
and ME+N = at ea second part. 
CasE IV. (page 109.) 

4. Let x =the number of sheep A bought; 
and 2a =the number of lambs B hough. 
then, 12% =cost of sheep; 
and 16x =cost of lambs. 
Then, 127+40=16xz—40; 
Transposing, 4x = 80; 
whence, 127 = 240, what A spent; 
and 162 = 320, what B spent. 

5. Let x=number of beggars; 
then, mz = what he gave them; 
and nx = what he would have given them. 
Therefore, M2r+a=ne+b; 


Transposing, mx—nx=b—a; 


whence, Oe , number of beggars; 
mb—ma bm—an 
mx+a=——— +a=— ; 
m—n m—n 
Case V. (page 109.) 


4. Let x=the time; 
2x = what A does; 
Therefore, 
and 


3a=what B does; 42=what C does. 
22+327+4r=1; 
x=4 of a day. 


ART. 176.] SIMPLE EQUATIONS. 43 


5. Let x=the time; 


“what A does : ” —what B does ; * — what C does. 
ee .¥ b Cc 
Therefore, 2 isle aa aoa ; 
a@ 0 ¢ 
Clearing of fractions, bcx+acxu+aba=abe; 
abe 
whence, t= ‘ 
bc+ac+ab 
CasE VI. (page 110.) 
2. Let x =the number broken ; 
and 144—2=the number left; 
then, 23x = sum forfeited ; 
and = =the sum earned. 


Then, 36 — 24v=26; 
Transposing, 2i7=10; 
whence, xr=4, 


Notr.—This example may be taken also to mean that she receives nothing for the 
broken eggs, but forfeits 10 cents. In that case she should receive 25 cents. 


3. Let x=number of idle days; 
and 40 --x=the number of working days; 
then, 250(40 = x) =sum received ; 
and 40 x 50=sum paid for board. 
Then, 250(40 —x) — 2000 = 5000. 
Transposing, 2502 = 3000 ; 
whence, x” =12, number of idle days. 
4. Let , x =the number of working days; 
and nm—x =the number of idle days; 
then, ax = what he earns ; 
and b(n—2x) = what he forfeits. 
Then, ax—b(n—-2)=¢; 
whence, = a number of working days; 


and N—-L= a number of idle days. 
a+6 


44 SIMPLE EQUATIONS. [Secr. v. 


CasE VII. (page 111.) 


2. Let x=length of body; 
: +4=length of tail; 


and * 2+3=length of head. 


Then, by the last condition, n= 2( F-44454 2+8); 


Reducing. r= stat 18; 
whence, Z =18; 
then, x=72, length of body; 
and : ee 36, length of head and tail ; 
whence, 36+72=108, length of whale. 
3. Let x=the number of infantry ; 


2 370=the number of cavalry; 


and 4 ( — 370 ) —60=the number of artillery. 


Then, by the last condition, v=4 ~+370+3( +370 )—60 : 
- NG “\6 


idodus z= 45 % . 370 )—60 pre ~ 240, 
: 3\6 9 3 

3 x 8200 

or, eg: ’ 
38 
Clearing of fractions, x = 15600, infantry ; 
whence, e 370 = 2970, cavalry ; 
and (G+ 370 ) ~ 60 =930, artillery ; 
then, 15600 + 2970+ 930 = 19500, number in corps. 
4. Let x=length of body ; 
and wine length of tail. 
n 


Then, by the last condition, x=a+a+t = : 
n 


Clearing of fractions, nz—x=2an; 
2a : 
whence, r= mae , length of body, or head and tail; 


(2an)  4an 


and re Go length of fish. 


Arn. 176.] SIMPLE EQUATIONS. 45 
Case VIII. (page 111.) 
3. Let x=number of miles he rides an hour, 
then, — =time in going; 
and cca 8 =time in returning. 
Then, = +8=I1; 
Clearing of soe 24=327; 


whence, 


28, foiber of miles an hour. 


Let x =distance he rides; 
then, —= time in going; 
a 
and ~ = time in returning. 
c 
eo 
Then, —+-=N; 
a C 
Clearing of fractions, cx+ax=acn; 
acn 
whence, =— 
ate 
Let x = distance it goes; 
x 
then, —— =time in going; 
at+e 
x 
and ——— = time in returning. 
a~eC 
x 
Then, ——-+ ae 
: ate a-e 


Clearing of fractions, 


242 = (a?—o*)n; 
(a*—c?) 
L=———"n. 


whence, 
2a 
CasE IX. (page 112.) 
Let ho ae withdrawing: : 
then, 2=1=share of each by first condition; ; 
1 
and 5 ~ ae share of each by second condition. 
16 
_ Then ——- —]=} 
en, tw 23 


Clearing of fractions, 80—30+27=15—2; 
whence, x= 5, number withdrawing. 


46 
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Let x =sum to be paid; 
then, = —share of each by first condition ; 
n 
and =share of each by second condition. 
m+n 
Then, gle eM a; 
nm mtn 
Clearing of fractions, mx=an(m+n); 
2 
hence. ee 
m 
Let . x = number who went; 
and m—«=number who remained ; 
then, “ =share of each by first condition ; 
n 
and © = share of each by second condition. 
z 
a 
Then, one 
ee 


Clearing of fractions, na—ax=bnz; 


n 
whence, t= , the number who went; 
at+obn 
bn? ‘ 
and N-X= , the number who remained. 
at+obn 


CasE X. (page 113.) 


Let x = his age. 

1 
Then, e+ += =4(2—18); 
Clearing of fractions, 5x + 2a+13 = 20a — 260; 
Collecting, 132 = 273; 
whence, x= 21, his age. 
Let x = his original stock. 
Then, (v—1400) +4(a — 1400) -=. 
Collecting, 2(@ 1400) -= 
Clearing of fractions, 36x” —50400 = 152 ; 


whence, x = 2400. 


SIMPLE EQUATIONS. 4T. 


ArT. 176.] 
4, Let XY = original sum ;- 
then, | (x+a)—~ oP =Mx, 
Clearing of fractions, NL+AN—-XL-G=MNZ; 
whence, SL oh ‘ 
é mn—nt+l 
: CasrE XI. (page 113.) 
3. Let - x=number of ounces of gold at first. 
Wa 2 1 
Then, Hos Aes : 
+06 10 25 
Clearing of fractions, 150=2+456; 
whence, x= 94. 
4. Let x ==number of ounces in the mixture. 
2 
Then, bak 2 aa 
hie 42. 18 
Clearing of fractions, 72=2+12; 
whence, ~ @=60. 
5. Let 5x2 =the sum; 
then, 3x =the gold; 
and 2x = the silver. 
Therefore, 3u+24=62; 
whence, x=8; 
and oa = 40, the sum. 
6. Let. x =number of lbs. of salt to be added. 
Then, b+e_ nN 
are, m 
Clearing of fractions, mb+mx=an+nz; 
an—bm 
whence, L=——_——. 
m—n 
: CasE XII. (page 114.) 

3. Let x=number of days the second labors; 
and * +6 =number of days the first labors; 
also, 84 — 48 = 36 = money the second receives ; 
then, 2 ae what the second receives per day ; 

- 
and cae what the first man receives per day. 


mG 
3 


48 
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48 36 
Therefore, oo oe 
3 +6 ‘ 
Clearing of fractions, 48% =127+216; 
whence, 36x = 216; 
or, x= 6, number of days the second works. 
-and a =8, number of days the first works. 
Let x =the stock; 
then, * _} = A’s stock ; 
“ey 
and fgets +6=B’s stock. 
a : 
Then, —=gain on $1; 
: ¢ 
and pense gain on $1. 
a 
—~—b6 
n 
Therefore, gir es : 
eens 
n 
Clearing of fractions, ax— abn = cnx ; 
abn 
whence, t= , stock ; 
Es ben 
and | ——b= , A’s share; 
n a—en 
also, sc ei Eh ee isd B’s share. 
a—-ch a—cn a-—en 
Casr XIII. (page 115.) 
Let x =time past midnight ; 
and 2 = time past noon, 
Then, x— Lind 12: 
7 
whence, x =21 hours past midnight, or 9 P.M. 
Let x =time to noon; 
and = = time past midnight. 
Then, a+ = alo: 


whence, — x==73 hours to noon, or 44 A.M. 
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4. Let x=time to midnight ; 
and = time past 10 A.M. 
Then, 7 ot Se 14; 

4 
whence, x=8 hours to midnight, or 4 p.m. 

5. Let x=time past 4 A.M. 
and = = time to 10 P.M. 
Then, e+ He 18; 

5) 
whence, *=10 hours past 4 A.M., or 2 P.M. 
6. Let : x=time past midnight ; 
and ~ = time to noon. 
n 
Then, e+e =12; 
n 
12n 
whence, Sees A.M. 
nm+1 
Case XIV. (page 115.) 
2. Let x = distance the minute-hand goes; 
then,  — distance the hour-hand goes. 


Then, 7 — 3 = 15, number of minute-spaces they are apart at 3 o'clock ; 


whence, 2=16;4,.°. it is 16;4, minutes past 3. 
3. Let x = distance the minute-hand goes; 
then, = distance the hour-hand goes. 


- Now, at 4 o’clock the hands are 20 minute-spaces apart; hence to be 5 
minute-spaces apart the minute-hand must gain 20 — 5, or 15 minute-spaces. 


Hence, e- a 15; 
12 
and, x=16;4, .*. it is 164 minutes past 4. 


Nore.—They will also be 5 minute-spaces apart after they are together, in which 
case the minute-hand gains 25 minutes, and the time is 27,5, minutes past 4. 


5 
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4, Let a = distance the minute-hand goes; 


then, a = distance the hour-hand goes. 


Then, 0 = = 20, number of minute-spaces they are apart at 4 o’clock ; 
whence, v= 2174 y minute-spaces. 


Since the hands are together at 21;% minutes past 4, they will be 5 
minutes of time apart 5 minutes before they are together, and also 5 
minutes after they are together; therefore they will be 5 minutes apart, 
21,%—5, or 16, minutes; or 217%+5, or 26; minutes past 4. 


5. Let x = distance minute-hand has passed over since m o'clock ; 


x : 
then, a distance hour-hand has passed over since m o’clock. 


ree ; . 
Then, x——- =5m, no. of minute-spaces they are apart at m o'clock; 
? 12 3 


a 


whence, &=—— =5;;™m minutes past 7 o'clock. 


6. The hands are 5m spaces apart at m o’clock; hence to be spaces 
apart the minute-hand must gain 57—”n spaces. 


fF 
Hence, X--—~ =5m—-N; 
12 
12(5m—n 
= ee minutes past 72 0 clock. 


Norr.—The hands will also be n spaces apart after their meeting ; hence the minute- 


hand must gain 5m-+n spaces, and the time will be 12 oo minutes past m o’elock. 


CAsE XV. (page 116.) 


3. Let x =the aunt’s age; 
and - = Mary’s age. 
Then, 4120 H(a+20) ; 


Transposing and uniting, rig. Mary’s age; 


whence, x = 40, the aunt’s age. 


Art. 176.] MISCELLANEOUS PROBLEMS. GE 


4. Let x =age of the barn 6 years ago; 
and 4x =age of the house 6 years ago. 
Then, 4 +8=2(x+8); 
whence,  %&=4, age of the barn 6 years ago; 
then, x+6=10, age of barn; 
and. | 4x%+6=22, age of house. 
5. Let x =the number of years. 
Then, a+z=n(b+2); 
whence, = was ~ the number of years. 
—n 
6. Let x= B’s age; 
and mx = A’s age. 
Then, ML+CH=N(L+C) ; 
; = 
whence, ps Siti 2, B’s age; 
m—n 
and mee H A’s age 
; m—n 


MISCELLANEOUS PROBLEMS. 


1. Let x =number of roses; 
and 70—z=number of pinks. 
Then, v+S=2 370-2); 
Clearing of fractions, 2¢+70—2 = 420-62; 
Transposing and uniting, i2= 350: 
whence, x= 50, the number of roses; 
and 70 — a =20, the number of pinks. 


2. Let ~=the number. Then, Ba + 60 = 3(a+60); whence, x= 60. | 


3. Let x=the first part; then, = = the second part; <= the third 
part; and ae =the fourth part. 


aid xv 
Then, a SE SE rm 180; clearing of fractions, 277+18x+12x 


+8a = 1040; whence, 657=1040; and x=16, the first part; a0, the - 


second part ; = = 386, the third part; = = 54, the fourth part. 
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x 
4, Let x=number of trees; = number of apple trees; and —= number 


of pear trees. 


Then, Aras 24=2x; whence, «=144, the number of trees. 


5. Let y=the number. Then, x +3 —60=65—2; whence, 7 =50, the 


number. 
6. Let x=the value of the second purse, and 27=the value of the 
first purse. ; 


Then, 24+12=52; whence, x=4, value of second purse; and 27=8, 
value of first purse. 


2x0 . 
7. Let x=number of ounces of copper, and ae =number of ounces 
of zinc. 


Then, Mot +4)+6=2; or, tg t2teaai ‘transposing, e783 


efeuce/ wud) and ot 4=36. 


8. Let «=the fortune; then, “ = what remained at the end of the first 


year; 2 of 2-5 = what remained at the end of the second year. 


Then, = 6000; whence, a7 1000 ; and w= 25,000, the fortune. 


9. Let x=the number of girls; and 37 =the number of boys. 
Then, 57+92=210; whence, x= 15, the number of girls; and 37=45, 
the number of boys. 


10 Let x=the time; then, 47 What one pipe pours in; and G7 What 


the other pipe pours in; and =~ What leaks out. 


Then, a . a - =1; whence, 6x+4%—382=24; and ¢=3} hours. 


11. Let x=the price of one nutmeg. Thep, 3v—1=4a—21; whence 
x=1}d., the price of one nutmeg. 


12. Let x=the sum. Then, 7—25=2(x%-60); whence, 2=95, the 
sum. 


Se Ree ee one On aS 


Art. 176.] MISCELLANEOUS PROBLEMS. 53 


13. Let =the number of cows; and ay 7 the cost of keeping them. 


Then, 30x = 240+ a: +142; transposing, a) = 142; whence 


Hb; 
ues 
12 P ioe 


or, x= 24, the number of cows. 


14. Let x=the number. Then, 27—16—-100=100—2z; whence, 
3x = 216; and x=72, the number. 

15. Let z=the number. Then = - : ~ - +19; clearing of fractions, 
30x + 24% =20z + 15% +19 x 120; collecting, 19x=19 x 120; whence, 
r= 120, the number. 


16. Let «=the original quantity. Then, “ — 24 => ; whence, 77 24; 
and x= 96, the original quantity. 


17. Let z=amount taken from B; and 2x=amount taken from A,~ 
then, 500—2=amount left B; and 500 —2x=amount left A. 

Then, 500—x=3(500— 22); expanding, 500—a#=1500— 62; whence, 
54=1000; and x=200, amount taken from B; also, 27=400, amount 
taken from A. 


18. Let x=number of pounds in the mixture; then, Si 16 = number of 


pounds of copper ; = ~12—number of pounds of tin; and ; +4=num- 
ber of aE of lead. 
Then, < is 12+ ate x; whence, — o fn and «= 288, whole 


od 


number of pounds. : —16=128, number of pounds of copper; a 12=84, 


number of pounds of tin; {+4=76, number of pounds of lead. 


19. Let x=number of idle days; and 2x=number of working days; 
then, 8v=what he earned; and x= what he forfeited. 
Then, 8x —x=140; whence, x= 20, number of idle days. 


20. Let x= A’s contribution; and 2x= B’s contribution; then, 62 =C’s 
contribution ; and 16” = D’s contribution. 

_ Then, «+2x+62+162=750; whence, 25%=750; and x=30, A’s con- 

tribution ; 27 = 60, B’s contribution ; 6z =180, C’s contribution ; 167 = 480, 


D’s contribution. 
5 
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21. Let 2 =the sum borrowed; then, <= the interest for one year. 


Then, 12 (~) +140=2; or, 727 +14000=100x; whence, 28¢ = 14000; 


and 2 = 500, the sum borrowed. 
22. Let «=the number of sheep; then, 5t 12=the number of cows; 
4 ( “a 12 ) +12=the number of horses. 
x x ee . 
Then, x+~+12+4(~+12 ) +12=128; collecting, —=98; whence, 
2 x2 45 | 


x = 56, number of sheep; 5 112=40, niiber ot cones a (112) a 


= 32, number of horses. 


23. Let x—2=the first part; x+2=the second part; 57 the third 
part; and 2%=the fourth part. 


inen, 2—-2+e+2+ * +20 =90 ; collecting, 442=90; whence, 7=20; 
2 


then, x—2=18, the first part; 7+2=22, the second part; 5710 the 
third part ; 2% = 40, the fourth part. 
24. Let x=the side of first square; and x+1 =the side of the second 


square. Then, 7?+44=27+2z+1—225; transposing, 2x=268; whence, 
x =134, the side of first square; 2?+44=18,000 men. 


25. Let x=the sum of money. Then, 3(a—60+20=(x -20+60); 
collecting, 2x =160; whence, x = 80, the sum of money. 


26. Let x=the number of eggs; then, qo the cost of the first quan- 


tity: and 5 athe cost of the second quantity. 


Then, : + - == = +1; clearing of fractions, 157+ 10a = 24x7 +60: whence, 


x= 60, the number of eggs. 


27. Let x=the age of the youngest; then, x+21=the age of the 
second; and #+5-=the age of the third. 

Then, 7+%+2$+2+5=434; collecting, 32=36; whence, x=12, the 
age of the youngest; 7+2}=14}, the age of the second; 7+5=17, the 
age of the oldest. 


Ax. 176.] MISCELLANEOUS PROBLEMS. 55 


28. Let x=the whole number of votes; then, oe A’s votes ; 37 B’s 
votes ; and a———= =—=C’s votes. 
| Then, = = 800; or, a 800 ; whence, x = 2400 ; 37 1200, A’s number 


of votes ; = = 800, B’s number of votes; —=400, C’s number of votes. 


Z 
6 


29. Let x=B’s money; then, 2v= A’s money. 
4. 8 
Then, = + 600 = 2 . — 600 ) ; collecting, = 1800; whence, 


x%=750, B’s money ; and 22=1500, A’s money. 


30. Let x=time.it takes C; then, 2v=time it takes B; and 47=time 


1 d ae 
it takes A; also, Sgt bet C does in one hour; and =" what B does in 


one hour; and <= what A does in one pom, 


x 
_ ae eee 1 
Then, — G3 —+—=—-; clearing of fractions, 24+12+6=2; ehenee 
ae. 4e- 2A 


x = 42 as time it takes C; 2x=84 hours, time it takes B; 4v=168 
hours, time it takes A. 


31. Let x=the pay each child receives for one day’s bi then, ~ 


=the pay gach woman receives for one day’s work; and 5 _ the pay 


each man receives for one day’s work. 
~ Then, 1502+ 2002+ 180x = 424; collecting, 5380a = 424; whence, x= $4, 
or 80 cents, each child’s daily pay. 


32. Let x=F’s age; then, x+ 9= E’s age. 
Then, 7+9—12=3(7+7); clearing of fractions, 5¢—15=32%+ 21; 
whence, 7=18, F’s age; and x+9=27, E’s age. 


33. Let x=length of line; then, : +3= what was cut off at one end; 


x 
and = = what was cut off at the other end. 


Ce 


Then, x #-=-8-—+6= = 25; collecting, = =22; whence, 2 =40, the 
length of line. 
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34. Let z=number of dollars; and 4x = number of eagles. 
Then, 4a —6 = 6(a—6) ; whence, x = 15, number of dollars ; and 4x = 60, 
number of eagles. 


35. Let x=her age. Then, 2(2—24)=$(%+24); expanding, 2x—5 


3x z xg 
=—+15; collecting, ee 85; whence, x=17} years. 


2 

36. Let x =number who received 6 pence each ; 

then, 20—2=number who received 16 pence each. 

Then, 6x + 16(20—x) = 240; 

Expanding, 62+320—162 = 240; 

whence, «= 8, number who received 6 pence each, 
37. Let x=number of rods; 

450 
then, —— = pay per rod. 
x 
Then, ( a it) 2 =540; 
x 
: 6x 

Expanding, 450+ oa 540, 

whence, x =:'75, number of rods. 
38. Let x=amount loaned at 5% ; 

and 8250--x=amount loaned at 6% ; 

then, Tae interest on first sum for one year; 

and ee = interest on second sum for one yak 

Then; OL _ 6(8250— 2x) 

. 100 100 

Expanding and collecting, 11x = 49500 ; 

whence, x= 4500, amount at 5% ; 

and 8250 — a = 8750, amount at 6%. 
39. Let x=original number. 

Then, P (2 « .- 5000 + 10000 ) = 60000; 

Reducing, “ = 56000; 


whence, x = 80000, the original force. 


Arr. 176.] MISCELLANEOUS PROBLEMS. 57 


40. Let x =the first number; 
and x+1=the second number. 
Then, pats Pt BR ge digg 
as 4 12 
Clearing of fractions, 84x + 60x = 1052+ 105 + 35x74 35; 
Collecting, __ 4x == 140; 
whence, x = 35, the first number; 
and a+1=36, the second number. 
41, Let «x =distance the minute-hand goes ; 
and Ee = distance the hour-hand goes. 


Since the hands are opposite, the minute-hand has gained 30+15, or 
45 minute-spaces. 


Hence, t— eos 45 : 
12 
and 2=493, minutes past 3. - 
Let _x=number in one side; 
and x? =whole number of men, 
Then, (a — 5)? = 4? -- 295; 
Expanding, «?—1027+25=2?— 295; 
whence, 10z = 320; 
and x = 32, number on a side; 
and x? = 1024, whole number of men. 
43. Let x =number of minutes to 4 o’clock ; 
then, 2a =number of min. past 2 o’clock 3 hr., or 45 min., ago. 
Then, 2#+227+45=120 minutes, the time between 2 and 4 o’clock. 
whence, 34 =758; 
and x= 25 minutes of 4. 
Nore.—fhis solution may be illustrated i Qa, j 4 x | 
by the following diagram: 24 | | 44 
44. Let 4 =number of men in the outer rank; ~ 
then, x —12=number in the side of one rectangle ; 


and 12(%—12)=number in one rectangle. 

Then, 4x 12(¢—12)=1296; 

Dividing by 48, 2-—12=27; 7 
whence, x = 39, number in the outer rank. 


Norr.—It. will be seen by the preceding figure that the regiment, arranged in a 
hollow square, may be divided into four equal rectangles, the longer side being equal 
to the, number of men in the outer rank, minus 12, the depth of the ranks, and tbe 
shorter side being 12. 
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45. Let e | #=the rate of current; 
then, *12+a=the rate of going down; 
and 12—a=rate of going up. 

Then, oe : 
12—e¢ 12+2 
Clearing ot fractions, 12+x%=24—27; 
whence, x=4, rate of current. 


SIMPLE EQUATIONS CONTAINING TWO UN- 
KNOWN QUANTITIES. 


Art. 183. (page 123.) 


6. 5x+2y=41; (1) 
3a —4y = 9. (2) 
From (1) y=; 
Substituting in (2), 3a —4 ( = = ba Ds | 
or, 3x —82+10x%=9; 
whence, tats 
and 7 
‘ 2 
7. 5u—y = 48; (1) 
x+ by = 46. (2) 5, : 
From (2), 2=46—5y; (3) 
Substituting in (1), 6(46—5y)—y=48; (4) i 
or, 230 —-25y —y =48; 
whence, yn7: 
and x =46—35=11. 
8. letiy=8; (1) 
arthy=T. hz) 
Clearing (1) of fractions, 3x + Qy = 48; (3) 
Clearing (2) of fractions, 2x + 3y = 42; (4) 
: 48 — 2y 
From (3), r= pee : 
Substituting in (4), ie + By =42; © 
or, 96 -- 4y + 9y = 126, 
whence, y=6; 
Ae 12. 


and x 


ART, 184.] TWO UNKNOWN QUANTITIES. 
Sv (by 
9. ———-=-—9; 1 
ale (1) 
xy 
—+4 = 6, 2 
hay (2) 
Clearing ( 1) of fractions, 3x —10y = — 36; (3) 
Clearing (2) of fractions, 3x + 2y = 36 ; (4) 
From (8), 3x. = 10y—36; 
Substituting in (4), 10y — 36+ 2y = 36; 
whence, y=6; 
one _ 60-36 _ 3. 
3 
4y 32 
l ® —t eS Pap gin 21 bs 1 
0 tat; () 
+ me 
———= —3, 2 
2 4) 
Clearing (1) of fractions, 16% +152= 420; (3) 
Clearing (2) of fractions, x—2z=—9; (4) 
From (4), x=2z2—9; 
Substituting in (3), 16(2z2—9)+152= 420; 
or, 02z~— 144+ 1dz= 420; 
whence, 2=12;' 
and. v= 24-—9=15. 
* 
Art. 184. (page 125.) 
x, 42 
e mo +— = 6 > 1 
7 24 2 =6; (1) 
x, 382 
—+— =4, 2 
rear (2) 
Clearing (1) of fractions, 5x+122=90; (3) 
Clearing (2) of fractions, .5x”+182=120; (4) 
From (3), ms aS : 
From (4), se at ’ 
Comparing: 90-122 120-182 ; 
5 ; 5 
whence, 2=5; 
and a 90— 60 6 
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Qe Ay 
5 — ee ee ; 
8 eas (1) 
3a ly 
—-——“=-1. 2 
ee Sees (2) 
Clearing (1) of fractions, 10z—12y= —60; (3) 
Clearing (2) of fractions, 9x— 8y=—12; (4) 
12y--60 6y—30 
- From (38), C= = = ; 
—12 
From (4), f= i= ; 
‘ ty 6y — 30 —12 
Comparing, J Ne BY 9 ; 
Clearing of fractions, 54y — 270 = 40y — 605 — 
whence, y=15; 
and i ae 
9. Stat + 3y = 165 (1) 
Pe en IO SS (2) 
o 
Clearing (1) of fractions, 37—2y+15y=80; A 
or, 3z + 18y = 80: (3) 
Clearing (2) of fractions, 10”—2xv+8y=55; 
or, 8x + 3y = 59; (4) 
From (3), = 
From (4), BED Z 3y : 
Comparing, 80 at ae : 3y . 
Clearing of fractions, 640 — 104y = 165 —-9y; 
whence, y=; 
a oa oe 
3 * 
ax—by dy 
<+—-=13; 1 
6 3 ? ( ) 
bx Tx—4y 


Art. 185.] 


9, 


TWO UNKNOWN QUANTITIES. 


Clearing (1) of fractions, 5¢—6y+10y-=78; 


2ax+ 3by = ar es 


Multiplying (1) by 2, 2av+2by=2ab; 


Subtracting (2) from (3), 
whence, 


and 


or, ox+4y =78 ; 
Clearing (2) of fractions, 5x--14v+8y=42; 
or, 9x + 8y = 42: 
From (8), © -Bo, 
From (4), I, 
Panceine 78—5u_42+90 
: 4 so) 
Clearing of fractions, 156 —10x = 42492; 
whence, a=6: 
and y=12. 
Art. 185. (page 126.) 
a. ZtY= a: 
. xa—y=D. 
Adding (1) and (2), Qa=at+b; 
and r= a+b ‘ 
9 z 
Subtracting (1) and (2), 2y=a—b; 
and mL oe 
Y “ie 
ee ax+by=ab; 
5ab 


(3) 
(4) 


(1) 
(2) 


(1) 
(2) 
(3) 


cy 
2) 
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Clearing (1) of fractions, xz+8+24y=84; 


or, x+ 24y =76; (3) 
Clearing (2) of fractions, x+y=67—152; 

or, 1l6z+y=67; (4) 
Multiplying (3) by 16, 16x + 384y = 1216. (5) 
Subtracting (5) from (4), 3883y = 1149; 

whence, y=3; 

and , x=A4, 


2e—8 3x—4y _o. (1) 
ae 


4 6 
a ay. AU 14; Ter 
3 3 
Clearing (1) of fractions, 6x — 24—6x+ 8y = 24; 
or, 8y = 48; 
whence, y=6; 
Clearing (2) of fractions, 3u—2y+2y+6=42; 
or, 32 = 36; 
whence, x=12. 
Art. 186. (page 127.) 
8x +4y = 24; (1) 
4x + 3y = 25. oy a 
Multiplying (1) by 4, 12%+16y=96; (3) 
Multiplying (2) by 3, 127+9y=75; (4) 
Subtracting (4) from (3), 7y =21; 
whence, y=8: 
and , : x= 4, 
5a — 6y=75 (1) 
3x + dy = 24, (2) 
From (2), dy =24—3%; (3) 
Substituting in (1), 5x—48+62=7; - -(A) 
whence, x=53 
and y=8. 
2x —6y = —18; (1) 
62 —Ty=1. os 
From (1), 2v=6y —18; (3) 
Substituting in (2), 18y —54—Ty=1; (4) 
whence, y=5; 


and x= 6, 


Art. 186.] “TWO UNKNOWN QUANTITIES. 


4& 6x --5z2=4; (1) 
| —5x+4z= —3. (2) 
Multiplying (1) by 4, 24a ~202=7; (3) 
_ Multiplying (2) by 5, — 254+ 20z= — 1); (4) 
_ Adding (8) and (4), —L=—4h; 
= | c=; 
and z=. 
5. e+y=2a0; (1) 
. x—y=2b. (2) 
Adding (1) and (2), 22 = 2a+20; 
whence, ta ato; 
and y=a—b. 
6. ; r+y=atb; = (1) 
. x—y=a—b.7 (2) 
Adding (1) and (2), 26-20; 
whence, L=A; 
and et 
7. : ; sat hy=7; (1) 
dot+iy = eg (2) 
Multiplying (1) by 2, xt+ty=14; (3) 
Multiplying (2) by 3, x+ fy =15. . (4) _ 
Subtracting (8) from (4), - ae Ls 
whence, y=12; 
and x= 6. 
8. +iy=14; (1) 
gety=12 (2) 
Multiplying (1) by 4, 4n+y=56; (3) 
Subtracting (2) from 3, 32a =44; (4) 
Clearing of fractions, lige 132; 
whence, x=12; 
and y=8. oe 
9. ont bY = 20d; faq 
2 2 Ss 
tee =2ab,' (2) 
Subtracting (1) from (2), ou habs 
whence, y=3a; 


and x = 26. 
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10. 


a2 


12. 


13. 


SIMPLE EQUATIONS. 


6x —7y = 42; 
1x — 6y =7.5. 
Multiplying (1) by 7, 42a - 49y = 294; 
Multiplying (2) by 60,  42a—36y—450. 
Subtracting (3) from (4), 1l3y = 156; 
whence, y= 12; 
and t= 21. 
etl g2' 6 
rl ee 
oY, 
From (2), geagtt 
Substituting in (1), Eatin ek 
v-l vy 
Clearing of fractions, y?+2y—y?+y=6y--6; 
Collecting, 3y=6; 
whence, Y=2; 
and x=3 
ory 4 = 15; 
3 
u—-Y 
—“+y=6 
read 
Clearing (1) of fractions, w+y+3xv=46;° 
or, 4x +y=40; 
Clearing (2) of fractions, w—y+d5y=30; 
or, x+4y = 380; 
From (A), x= 30—4y; 
Substituting in (3), 4(30—4y)+y=45; 
Expanding, 120—l6y+y=45; 
whence, Y¥y¥=5; 
ond x=10. 
vy 
jee 
v_Y 
Adding (1) and (2), =. a+b; 
2 
whence, t= cee ; 
and Y= §6 


(1) 
(2) 
(3) 
(4) 


(1) 
(2) 


(1) 


@ 


(3) 
(4) 


(1) 


[Srct. vy. ; 


(2) 


Arr, 186.] TWO UNKNOWN QUANTITIES. 


14. bx+ ay =2ab; (1) 
P+ y= a+b. (2) 
Multiplying (2) by 6, ba+by=ab+b?; (3) 
Subtracting (3) from (1), (a—b)y=ab—b?=(a—b)b; 
whence, 3 y=b; 
and : r=. 
15. ax+ by =2m; (1) 
ax — by =2n. (2) 
Subtracting (1) from (2), 2by =2m—2n; 
: m—n 
whence, Ga | 
b 
and y= e Ag 
a 
16. ax+by=e; (1) 
bet+ay—d. (2) 
Multiplying (1) by 8, gbo2+0'y =6e; (3) 
Multiplying (2) by a, abz+a?y=ad. (4) 
Subtracting (3) from (4), (a?— b?)y=ad—be; 
ad —be 
whence, = ae 
a*~ 6? 
and - sat fe ; 
a? aoe 62 
ty So Se f4+2 2: 1 
Stee (1) 
bz — ay =0. (2) 
Clearing (1) of fractions, _ bx+ay=2ab; (3) 
From (2), bx=ay; 
Substituting in (3), 2ay = 2ab ; 
whence, y=b; 
and t=a. 
18. ax+by=a; (1) 
bx -—ay=6. (2) 
Multiplying (1) by 8, abr+b*y=ab; (3) 
Multiplying (2) by a, abz—a’y=ab. (4) 
Subtracting (4) from (3), b7y+a*y=0; 
whence, y=0; 
and v=1. 


6 * 
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oY 
° =—_=—— a ; 1 
19 ate te 
Cog 
—~+<=1], 2 
naa (2) 
Clearing (1) of fractions, bat+ay=ab; (8) 
Clearing (2) of fractions, ax+by=ab. (4) 
Subtracting (3) from (4), aw—bx+by—ay=0; 
or, ax—bx=ay—by (5); 
whence, L=Y; 
Substituting in (3), by+ay=ab; 
ab 
h i 
whence, aaa 
and r= i : 
a+b 
ab : 
: —+—=— Ms 1 
20 oy 
ed 
eta + —— 
Multiplying (1) by ¢, = a3 fe = IMC; (3) 
Multiplying (2) by a, aoa Lak NO; (4) 
ee 
Subtracting (4) from (3), ae nee =me—na; 
whence te 
: Yo ae 
ae be — ad. 
nb—md 
21. (a+ec)x—by=be; (1) 
ety=at8. (2) 
Multiplying (2) by 8, bz+ by =ab+b?; (3) 


Adding (3) and (1), (a+e+b)x=b(e+at+b); 


whence, T=h- 
and y=a. 


ART. 189.] TWO UNKNOWN QUANTITIES. 


Art, 189. Case I. (page 129.) 


2. Let x =the wages of one man; 
and y =the wages of one boy. 
“Then, by first condition,  8x+6y=36; (1) 
and by second condition, 62+ 1ly=40; (2) 


Muitiplying (1) by 3, . 
Multiplying (2) by 4, 


24x + 18y = 108 ; 
24x + 44y =160; 


(3) 
(4) 


Subtracting (3) from (4), 
whence, 
and 


3. Let 


and 


Then, by first condition, 


and by second condition, 
Multiplying (2) by 2, 


Subtracting (1) from (3), 


whence, 
and 


4, Let 
and 


Then, by first condition, 


and by second condition, 
Multiplying (1) by d, 
and (2) by b, 
Subtracting (4) from (3), 


whence, 


and 


26y = 52; 
y =2, wages of one boy; 


x=3, wages of one man. 


x ==price of 1 orange; 
y =price of 1 lemon. 


120 +18y=114; (1) 
(2) 


> 
6x = 62, 


44y 


120+" = 124; (3) | 


x= wages of 1 man; 
y = wages of | boy. 


ax+by=m; (1) 
ex+dy=n. (2) 
adxz+bdy=md; (3) 
ber +bdy=nb. (4) 


(ad—bce)x=md—nb; 
md—nb 
eer; 

ad — be 

_an—me 

ad—be 


SIMPLE EQUATIONS. [SEcT. v. 


CAsE II. (page 130.) 


Let ; =the fraction. 
- x—2 
Then, by the first condition, ——=1; (1) 
Y 
and by the second condition, Ba i, (2) 
tA BE 
Clearing (1) of fractions, 4u—8=y; (3) 
Clearing (2) of fractions, 2r=y-—- 2. (4) 
Subtracting (4) from 3, Qr=r1G; 
whence, e=65; 
and y=12; 
therefore, mae pr 
K/| 
x ; 
Let —=the fraction. 
oe 
Then, by first condition, ncn rhe (1) 
ae 3 
and by second condition, era 5, (2) 
yt+9 
Clearing (1) of fractions, 38x%—12=y—4; (3) 
Clearing (2) of fractions, 627+30=5y+25; (4) 
Multiplying (3) by 2, 62 —24=2y—8; (5) 
Subtracting (5) from (4), 54=3y4+ 33; 
whence, geT: 3 
and x=5; 
x 
therefore, —= 3. 
Y 
= ; 
Let — =the fraction 
y 
Then, by first condition, Ta 3 (1) 
Fie ae | 
and by second condition, oS = 4, Am 
a ot 


Clearing (1) of fractions and collecting, 2a+1=y; (8) 
Clearing (2) of fractions and collecting, 3e—4=y. (4) 


Subtracting (3) from (4), w= 5s 

and y=11; 

whence te Sez 
y 


Art. 189.] TWO UNKNOWN QUANTITIES. 
5. Let 7 the fraction. 
Ther, by oes condition, = : Set (1) 
and by second condition, ee =—. (2) 
From (1), = a 
From (2), ae eee} 
Comparing (3) and (4), ee — : 


whence, 


and 
and 


Therefore, 


Case ITI. 


2. Let 
and 


then, 
and 


(m?—n’?)y=amn+an’; 


(page 131.) 


x =the tens’ digit; 
y =the units’ digit; 
10x+y =the number; 
107 +2 =the number with digits inverted. 


Then, by first condition, 


e+e + Oy + o= 132 :-- (1) 


and by second condition, 10x+y—(10y+2) =18. (2) 


Uniting terms in (1), 
Dividing by 11, 
Uniting terms in (2), 
Dividing by 9, 
Uniting (4) and (6), 
whence, 


3. Let 


and 
then, 


Then, by first condition, 


and by second condition, 


dig +ily=192;°. (3) 
eta ie: (4) 
9x—9y=18; (5) 
w—Y=2; (6) 
e=7 and y=5s 
10a+y=75. 


x=the tens’ digit; 
_y=the units’ digit ; 
107+ =the number. 


10a+y 
nt a4; (1) 
Cry 


l0v+y+36=10y+z. (2) 


69 


70 SIMPLE EQUATIONS. [Secr. v. 


Clearing (1) of fractions, l0x+y=4xr+4y; (8) 
Transposing and uniting, 6x = 3y ; 
whence, , 2L=Y; (4) 
Transposing and uniting (2), 9%y—92=36; (5) 
Dividing by 9, y—u=4; (6} 
Substituting from (4), x=Aand y=8; 
whence, 10x+y = 48. 
4. Let x =the tens’ digit ; 
and y =the units’ digit ; 
then, 10x+y =the number. 
Then, by first condition, 10x+y=5x+5y; (1) 
and by second condition, 20”+2y—(3x%+3y+9)=10y+ax. (2) 
Transposing and uniting (1), bu =4y; {3) 
Transposing and uniting (2); 1l6z—lly=9; (4) 
Substituting from (3), a —lly=9; (5) 
Clearing (5) of fractions, 64y — 55y = 45; 
whence, _ 7 y=5 and x=4; 
therefore, 1l0r+y = 45. 


CasE IV. (page 132.) 


2. Let x =the principal ; 
and y =the time. 
Then, by first condition, ry X7zb5+x=810; (1) 
and by second condition,  2yx7y'5+x2=350. (2) 
4 aS 
Subtracting (1) from (2), ee =40; 
whence, xy =1000; (3) 
Substituting (3) in (1), 60+2=310; -. (@ 
whence, x= 250; : 
and y =A. 7 
3. Let x =the principal ; 
and y =the rate. 
Then, by first condition, a +a = 810; (1) 


1l2ry 


+x= 960. 
re x=9 (2) 


and by second condition, 


Then, by first condition, 
and by second condition, 


Adding (1) and (2), 
Dividing by 22, 
whence, 

and 


Bo. Let 
and 


- Then, by first condition, 
and by second condition, 


Adding (1) and (2), 
whence, 
and 


r+y=sry; (1) 
U—Y= Uy. (2) 


x=the greater number; 
y =the less number. 


22 + Dy = 3xy ; (1) 
Qu -Qy = xy. (2) 
4x =Axy; 
y=1; 


Arr. 189.] TWO UNKNOWN QUANTITIES. 71 
Subtracting (1) from (2), ov = 150; 
and zy 3000: (3) 
_ Substituting (3) in (1), | 210+2=810; (4) 

whence, x= 600; 

and y=. 
4. Let x =the principal ; 

and y =the rate. 
Then, by first condition, oe +2=3 (1) 
and by second condition, aa +x=6b. (2) 

. LY | 
Subtracting (1) from (2), (n— Meer =b—a; 
100(6—a) - 
d Patent 3 
an ry 0-2, 08) 
whence, Bplay and y= es ae 
nm—-m an—bm 
Case V. (page 133.) 

2. Let x =the greater number; 

and y =the less number. 


(2 


SIMPLE EQUATIONS. 


Let 
and 


Then, by first condition, 


and by second condition, 


_Adding (1) and (2), 


Dividing by 22, 


whence, 
and 


Let 
and 


Then, by first condition, 
and by second condition, 


Adding (1) and (2), 
Dividing by (a+6)z2, 


and 


x =the greater number: 


y =the less number. 


EtG as Gye 


x =the greater number; 
y =the less number. 


rt+y=axy; (1) 


a—y= bry. (2) 


22 =(a+b)zy: 
2 


a ee 


MISCELLANEOUS PROBLEMS. 


Let 


and 

Then, by first condition, 
and by second condition, 
Multiplying (1) by 4, 
and (2) by 3, 


Subtracting (4) from (3), 


whence, . 
and 


«=price of tea per pound ; 
¥y =price of sugar per pound. 


8x + dy = 264; (1) 
bar + 4y = 182; (2) 
32a +12y = 1056; (3) 
15x+12y=546;-° (A) 
17x =510. 
x=30; 


y=8. 


[SEcrv. v, 


One ee ae ae 


Art. 189.] 

2. Let x =the greater number ; 

and y =the less number. 
Then, by first condition, x+iy=30; (1) 
“and by second condition, oe 3. (2) 
Clearing (1) of fractions, SU+Y =90; (3) 
Reducing (2), Q -=; (4) 
ee as 3x 
Substituting (4) in (3), 3x + ' = 90; 
rss oe 6x 
Dividing by 3 and uniting, = = 30; 
whence, cg 28s 
and y=1d 

3. Let x=what A had; 
and y = what B had. 
Then, by first condition, x+ 200 =3(y—200); (1) 
and by second condition, y+200=2(a—200). (2) ~ 
Transposing and uniting (1), 8y—x=800; (3) 
Transposing and uniting (2), y—2v=—600; (4) 
Multiplying (3) by 2, 6y — 20 = 1600. (5) 
Subtracting (4) from (5), 5y = 2200; 
whence, y =440; 
and : x= 620. 

4. Let x =value of gold watch; 
and y = value of silver watch. 
Then, by first condition, y +20 =a (1) 
and by second condition, x+20=Ty. : (2) 
Clearing (1) of fractions, 3y+60=2; (3) 
Subtracting (3) from (2), 4y = 80; 
whence, ; y= 20; PHO 
and oe 120 /~ 

7 - 


MISCELLANEOUS PROBLEMS. 


73 


SIMPLE 


Let 
Then, by first condition, 


and by second condition, 


Clearing (1) of fractions, 
Clearing (2) of fractions, 
Subtracting (8) from (4), 
and. 


whence, 


Let 
and 
Then, by first condition, 


and by second condition, 


Subtracting (2) from (1), 


whence, 
and 


Let 

and 

Then, by first condition, 
and by second condition, 
Multiplying (2) by 21, 
Subtracting from (1), 
and 


Let 
and 


Then, by first condition, 
and by second condition, 
Multiplying (2) by 2, 


Subtracting (3) from (1), 


whence, 
and 


EQUATIONS. [SEcT. v. 


“the fraction. 

¥ 

+i 
aoe (1) 

x 1 
Bia ehe 2 2 
yt+l 4 = 
3x+3=y; (3) 

4z=y41;5 (4) 

r=4; 

y¥=16; 

= 

y ey 


x = Mary’s number; 
y = Jane’s number. 


r+4=3y; (1) 
¥ 

x-4="%. 2 

ee . 
8y_ 9, 

3 

y=3; 
c=. 


«=the number of guineas; 
y =the number of moidores. 


21x +27y = 2400; (1) 
es inet (2) 
21a+2ly=2100; (3) 
y=50; 
t= 50. 


x =the number of apples; 
y =the number of pears. 


of De : 
5 te 80; (1) 
x 
tapas (2) 
rape 
rae aad (3) 
aor 
15 
y=60; 
x=72. 


Art. 189.] MISCELLANEOUS PROBLEMS. 


9. Let x=number of acres of the better sort ; 
and y =number of acres of the poorer sort. 
Then, by first condition, x+y=2d; (1) 
and by seeond condition, 8x + by = 152. (2) 
Multiplying (1) by 5, 5a + 5y = 125; (3) 
Subtracting (3) from (2), 3a = 27; 
whence, L=9; 
and y=16. 

10. Let x=the tens digit; 
and y =the units’ digit ; 
then, 10z+y =the number. 
Then, by first condition, 10¢+y+9=10y+2; (1) 
and by second condition, 10%+y+10y+z=83. (2) 
Transposing and uniting (1), Sy—9r=9; - 
Dividing by 9, y—x=1; (3) 
Transposing and uniting (2), lig+lig=c3; 
Dividing by 11, t+y=3; (4) 
Adding (3) and (4), y=2: 
and : t= 1s 
whence, 1l0a+y=+12. 

11. Let x= A’s money; 

_ and : __Y¥= B's money. 
Then, by first condition, x+ 20 = 2(y— 20) ; 1) 
and by second condition, y+20=3(x%— 20). (2) 
Transposing and uniting (1), 2y—x=60; (3) 
Transposing and uniting (2), 3x—y = 80; (4) 
Multiplying (3) by 3, ~ 3x +6y =180. (5) 
Adding (4) and (5), by = 260; 
whence, y=52; 
and x= 44. 

13: Let x= A’s money; 
and y = B’s money. 
Then, by first condition, x—-20=y+20; (1) 

+20 
and by second condition, y—20= . - (2) 
Subtracting (2) from (1), it =40; 
whence, z=140; 


and y = 100. 


13. Let 


and 
then, 


Then, by first condition, 
and by second condition, 


Uniting (1), 

Uniting (2), 
Substituting (3) in (4), 
whence, 

and 


14. Let 
and 


then 
Then, by first condition, 
and by second condition, 


Clearing (1) of fractions, 
Transposing and uniting, 
Clearing (2) of fractions, 
Transposing and uniting, 
Subtracting (4) from (3), 
and 


Let 


and 


15. 


Then, since B was 20 yards ahead 
and A ran 30 yards beyond, A ran 
30+20, or 50 yards more; hence, we 
have (1); and since A ran 3 yards 
while B ran 2, we have twice A’s 
equal to 3 times B’s, whence we ob- 
tain (2). 


SIMPLE EQUATIONS. 


[Sect. v. 


x =the tens’ digit ; 
y =the units’ digit; 
107 +y =the number. 


l0e+y: Jetset 
50a+5y—-9=10y+2. (2) 
8a=Y ; (3) 
49x —5y=9; (4) 
49x —40x=9; 
x=1 and y=8; 
10x+y =18. 


x =number of persons; 
y = what each paid; - 
xy = whole sum paid. 


ie (1) 
Bas AE (2) 
a: } 
ry =L“y—-XL+3y— 3; 
sY—-Us3; (3) 
ry =xyt+u—2y- 2; 
2y-x=—2:; (4) 
y=; 
x=12. 


x=number of yards A ran in one minute ; 


y =number of yards B ran in one minute. 


5x2 — by = 50; 
x—y=10; (1) 
2x = 3y ; 
w= FY; (2) 
ay —Y =10; 
y= 20; 
x=30; 


5a = 150, the whole course. 


Notr.—This can be solved by using one unknown quantity, letting 32 and 2x equal 


the number of yards each ran a minute. 
2x2=20. 


152—10x=50; whence, x10, 837=30, and 


MISCELLANEOUS PROBLEMS. 


ArT. 189.] 
16. Let x =the length of the field; 
and y =the breadth of the field ; 


then, xy =the area. 


Then, by first condition, 
and by second condition, 


(v+10)(y+5)=ay+400; (1) 
(x+5)(y+10)=xy+450. (2) 


Expanding (1), 
Uniting, 
Dividing by 5, 
Expanding (2), 
Uniting, 


Dividing by 5, © 27 +y = 80; (4) 
Multiplying (3) by 2, 24+ 4y = 140. (5) 
Subtracting (4) from (5), 3y = 60; 
whence, y = 20, and x=80. 
17. Let “=the number of first kind; 
and y =the number of second kind. 


Then, since one of the first kind costs 
4 of a cent and one of the second 3 of 
a cent, we have (1). She sold them 
for 36 cents a dozen, or 3 cents apiece, 
and gained 62 cents, therefore they were 
sold for 324 cents; hence, we have (2). 
- Clearing (1) of fractions and multiply- 
ing (2) by 5, and subtracting, we find 
x=48, y=60. 


ry +bx+10y+560= xy + 400; 
5x + 10y = 350 ; 


a+2y=70; (3) 


ry +10xr+5y+50=xry +450; 
10x + dy = 400; 


3x + 38y = 324. (2) 


14a +15y=1572; (3) 
15a+15y=1620. (A) 


x=48; 
y = 60. 


is. Let “=the number of yards A runs in one second ; 
and y =the number of yards B runs in one second ; 
36002 . : ; 
then, corn =the number of miles A runs in one hour. 


Since A runs 2 yards in one second, 
eee 

to run one yard requires — of a second, 
x 


and to run 1760 yards, or one mile, 


1760 


— seconds. Since B has a start of 
z 


20 yards, he runs 1760—20, or 1740 


yards after both start, and requires — 


seconds, which, by the first condition, is 

30 seconds longer than A requires; 

hence we have (1). In the second heat 

B runs 32 seconds longer than A, or 
7% 


1760 1740 


+30= eet 
oo 
1760 95 _ 1750s (2) 
v ef 
10.6 
2= eee (3) 
1760 ae 
sce OU = 330; 
& O75 
300x = 1760; 
os. 
a0 
0 
36002 _ ‘ 


te 


78 


1760 
x 


1750;8, yards; and if he runs y yards in one second, the number of 


seconds is i 
ee oe 176 
have y=5;2,, whence by substituting in (1) we have er and by 


substituting the value of x, we have 


EQUATIONS CONTAINING THREE OR MORE 
UNKNOWN QUANTITIES. 


SIMPLE EQUATIONS. 


6 
OF 


3600z 


Art. 190. 


Subtracting (1) from (2), 
Multiplying (1) by 2, 
Subtracting (3) from (5), 
Substituting in (4), 
Substituting in (1), 


Multiplying (2) by 2, 
Subtracting (1) from (4), 
Multiplying (2) by 3, 
Subtracting (3) from (6), 
Dividing (7) by 2, 
Subtracting (5) from (8), 
whence, 

and 

and 


(page 136.) 

x+2y+z2=18; 

xt+yt+3z=15; 
Qe + 8y + 22 = 22, 


—Yyt2z=2; 
2a 4+ 4y + 2z = 26; 
y=4; 
2=3; 
x= 2. 


24+ 4y+3z=35; 
a+ 3y+2z2= 23; 


- 8a—5y+4z2=17. 


2xu + 6y + 42 = 46; 
2y+z=11; 


3x + 9y + 62 = 69; 


14y+2z2=52; 


=12. Ans. 
0 


—— +32 seconds, and since he runs 9,3; yards less, he runs 1760 — 93%, or 


; whence we have (2). Subtracting (1) from (2) we 


(1) 
(2) 
(3) 
(4) 
(5) 


(1) 


(2) 


(3) 


(4) 


(5) 
(6) 
(7) 
(8) 


ART. 190.] THREE UNKNOWN QUANTITIES. 


4. 


, Multiplying (1) by 2, 
Subtracting (2) from (4), 
Multiplying (1) by 3, 
Subtracting (3) from (6), 

«Multiplying (7) by 2, 
Subtracting (8) from (5), 
whence, 


and 
\ and 


8; 


Multiplying (1) by 2, 
Subtracting (3) from (4), 
Multiplying (1) by 3, 
Multiplying (2) by 2, 


Subtracting (7) from (6), 
Multiplying (5) by 3, 


_ Adding (8) and (9), 
whence, 
and 
and 


Clearing (1) of fractions, 
Clearing (2) of fractions, 
Clearing (3) of fractions, 
Multiplying (4) by 6, 
Subtracting (5) from (7), 
Multiplying (4) by 5, 


2x + 4y —3z= 22; 
4x7 —2y+6z=18; 
6x2 + 7y — z= 63. 


4x +8y—6z2=44; 
10y— 11z= 26; 
Or + 1247-92 = 66; 
by — 82=83; 
10y—16z2=6; 
5z = 20; 
z2=A4; 
Sago 
c= 3. 


20+ 38y—2=27; 
32 —4y+3z2=12; 
47+ 2y —65z2= 16. 


4x + by -- 2z2=54; 

4y + 32=39; 
6x7 +9y —32=81; 
62 — 8y + 62 = 24. 


lig 92 = 57’; 
- 12y4+9z2=117. 


utiyt+ize=32; 
du+iyt+ te=15; 
40+ hy +32 = 12. 


62+ 8y + 2z2=192; 

20x + 1ld5y +122 = 900; 

157+ 12y+ 102 = 720; 
362 + 18y +122 =1152; 

16x + 8y = 252; 

3027 + 15y + 102 = 960; 


Subtracting (6) from (9), 15x +3y = 240; 
Subtracting (10) from (8), ee ood 23. 
whence, y=20; 
and z= 30. 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 


(1) 
(2) 
(3) 


(4) 
(5) 
(6) 
(7) 


(8)_ 


(9) 


(1) 
(2) 
(3) 


(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
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a. 


SIMPLE EQUATIONS. 
etytz2=24; (1) 
x—y+z=8; (2) 
xt+y—2z=6. (3) 
Subtracting (2) from (1), y=8; 
Subtracting (3) from (1), Z2=9; 
Adding (2) and (3), ex 
ztytz=a; (1) 
ety—z=6; (2) 
B--Yt+Z2=C. (3) 
Adding (2) and (3), e= Fb +e) s 
Subtracting (2) from (1), z=i(a—5b); 
Subtracting (3) from (1), y=t(a—ce). 
nty=a; (1) 
ct+2=0; (2) 
Yrz2=e. (3) 
Adding (1), (2) and (8), 2a+2y+2z=a+b+e, (4) 
. Multiplying (1) by 2, 2x + 2y = 2a (5) 
Subtracting (5) from (4), | z=4(b+e—-a); 
Multiplying (2) by 2, 22+ 22=20; (6) 
Subtracting (6) from (4), y=t(at+e—b); 
Multiplying (3) by 2, 2y + 22=2e (7) 
Subtracting (7) from (4), x=2(a+b—C). 
This example may also be solved as follows: 
Subtracting (2) from (1), y—z2=a-); (4) 
Adding (3) and (4), y=h(at+e—5)); 
Subtracting (4) from (8), 2=1(b+e—@); 


Substituting y in (1), w2+3(a+e—b)=a; 
whence, x=4(a+b—-Ce). 


[Srcr. v. 


10, Given re @ 5) aaa (2) a =7, (8). Subtracting 
. 4 23 Zz 


() from.{2), a yn (4); sdding. and GD. 


J 
1 2 


subtracting (4) from (3), 2 6; whence, y=4; and v=. 


=8; whence, z=}; 


Da aie 
OSES A aera ee ee ee oe ae 
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: Ee a. 2 Zz ; 

11. Given et, aoe oS (2); tool, (3). Subtracting (2) 
from bie. ge (4); hence, eee (5); substituting (5) in (3), coger 
wae: e a. -¢ Cc 
hence, eh: and ae also, Zul, and yee. substituting, 2k and 

c ha b 2 a 
a 
r=-. 
2 


Nore.—This problem may also be solved by adding the three equations, dividing by 
2, and then subtracting each equation from the result. 


ra + aty—2=c; (1) 
et+ze2—y=b; (2) 
yte-x2=a. (3) 
Adding (1) and (2), 7 x=t(b+ce); 
Adding (2) and (3), z=4t(atb); 
Adding (1) and (3), y=h(ate). 

13. ety tee 12: (1) 
otyt+u~Is; (2) 
+24 = 14; (3) 
y+2+u= 15, (4) 
If s equal the sum of s—u=12; (5) 
the four quantities, the s—z=13; (6) 
equations will be (5), 8—-y=14; (7) 
(6), (7), and (8). s--x=15. (8) 
Adding the equations, 4s--r—y—z—u=54; 
or, 4s—s=54; 


whence, s=18; w=6; 2=5; y=4; 7=3. 
This example may also be solved as follows: 
Adding the four equations, 32+ 3y+3z+3u=54; whence, x+y+z+u 
=18, (5); subtracting (1) from (5), «=6; subtracting (2) from (5), z=5; 
subtracting (3) from (5), y=4; subtracting (4) from 5, x=3. : 


14. pte Bs (1) 
e eo 8 
a f=1; (2) 
Ce ee 
Lata a (3) 
Ce) ee 


Subtracting (2) from (1), a=; and y=06; adding (2) and (3), 


a ae 
= Me =8; substituting, —=2; whence, 7=a; and z=c. 
x 


x 
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PROBLEMS PRODUCING EQUATIONS CONTAINING 
THREE UNKNOWN QUANTITIES. 


i,’ Let x =the number of bushels of wheat; 
y =the number of bushels of rye; 
and z2=the number of bushels of oats. 
Then, Siyt+e=47; (1) 
and ery-2=7% ee 
and xt+2-y=17. (3) 
Adding {2) and (3), Fee aa 
Subtracting (2) from (1), g= 20; 
Subtracting (3) from (1), y=165. 
2. Let x= A’s fortune ; 
y =B’s fortune; 
and z=C’s fortune. 
e ys ; 
Then, os (1) 
and 4v+8y+2z=6000; (2) 
also, __ vtytz=1800. (3) 
Clearing (1) of fractions, 6x+4y+3z2=7200; (A) 
Multiplying (3) by 3, 3x +3y+38z2=5400. (5) 
Subtracting (5) from (A), 3u+y=1800; (6) 
Multiplying (3) by 2, 2x + 2y+22=3600; (7) 
Subtracting (7) from (2), 2a+y=1400; (8) 
Subtracting (8) from (6), x=400; 
whence, y = 600; 
and z= 800. 
3. Let x =the number of horses; 
y =the number of cows; 
and 2=the number of sheep. 
Then, | x+yt+z=2380; (1) : 
and a+ iy 145; (2) j 
2 Zz ; 
and Bretg (3) | 
Clearing (2) of fractions, 22 +y+2=290; (4) ; 
Subtracting (1) from (4), x= 60; 4 
Clearing (3) of fractions, x+d5y+z2=550; (5) } 
Subtracting (1) from (5), : Ay = 320; q 
whence, y=80; q 
and z= 90. 


Art. 190.] 


4. Let 


and 
Then, 


and : 


and 


Transposing (2), 
~ Multiplying (1) by 2, 
dding (4) and (5), 
Ces (3). of fractions, 
ultiplying (6) by 2, 
Subtracting (7) from (8), 
and 


also, 
and 


Let 


and 

Then, 

and 

and 

Subtracting (1) from (2), 
Adding (3) and (4), 
Subtracting (4) from (3), 
Substituting, 


Let 


and 
Then, 


and 


and 


Clearing (2) of fractions, 
Subtracting (1) from (4), 
Clearing (3) of fractions, 
Subtracting (1) from (5), 
whence, 

and 


PROBLEMS. 


x =the first part; 


y =the second part; 


z=the third part. 
xt+yt+z=150; 
24+ 35=3y+9; 


4z 
8y+5=—. 
Y 5 


3y — 2a = 30; 
20+ 2y + 22 = 300. 
dy + 22 = 330. 
42— dy = 25; 
42+ 10y = 660. 
25y = 635; 
¥ = 203 ; 
% = 233155 
2= 1014, 


x= A’s age; 

y= B’s age; 

z= C's age. 
rty=94; 
ytz=98; 
x+z2=96. 
2—x=4; 

"Z= 60; 

x=46; 

y=48. 


a =the number of ones; 
y =the number of fives; 


zg=the number of tens. 
x+5y +102 =82; 


w+ U4 52= 475 


x. 102 
5y+—+— = 43. 
sey Gee 


2a + dy +10z=94; 
e= 12; 
20y +x+10z2=172; 
liy = 90; 
y=6; - 

z2=4, 


(1) 
(2) 


(3) 


(4) 
(5) 
(6) 
(7) 
(8) 


(1) 
(2) 


(3) 


(4) 


(1) 
(2) 


(3) 
(4) 


(5) 
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7. Let x=price of one apple; y=price of one peach ; = price of one 
pear; and w=price of one orange. 

Then, 3x+4y=11, (1); 4v+5z=19, (2); 4¢15u=32, (3); 64+7u 
= 34, (4) 

Multiplying (2) by 4, 167+ 20z2=76, (5); a (8) by 5, 202 
+25u = 160, (6). 

Subtracting (5) from (6), 25w—16a2=84, (7); multiplying (7) by 6 
150u — 962 = 504, (8); multiplying (4) by 16, 962+112u = 544, (9). 

Adding (8) and (9), 262u~=—1048; whence, u=4; w=1; y=2; 2=3. 

8. Let x=the first part; y=the second part; z=the third BAT and 

u=the fourth part. 

Then, e+ yt+z2+u=27, (1); w+2=y-2, (2); y—2=2z, (8); 2 


U 
og (4). 


From (2), c=y—A4, (5); from (3), gents f (6); from (4), u=4z, (7); 
substituting value of z from (6), u=2y—4, (8); substituting values of 2, 
ou in. (1) y Sry + 2y—4= 0, (9); transposing and uniting, 
97 =72; whence, y=8; T=4; 2=3; U=12. 


NotrE.—This problem may also be solved as follows: 


Papa en eee ee Ree eee 


Let «—2=first part; then, e+ 2=second part; and <= third part; and 
2x = fourth part. j 
Then, 2+ a+ 245+ 2n— 27 5 whence, 7=6; 7—2=4; 2+2=8; x 


=3; 27=12. 


9. Let 2=the number of days it takes A; y=the number of days it 
takes B; and z=the number of days it takes C. 


jou | 5 eee | “ yivee 
open, ~+— ey, (15 te) a 
2 a Zz y 2 
Subtracting (2) from (1), ===, (4); adding (3) and (4), =~ i 
y j 


whence, — : = #5; and y=30; substituting, z=60; and x= 20. 
¥ 
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10. Let x= the first fraction ; 7 =the second fraction ; and z=the third 
fraction. 


Then, z¢y+z2=23, (1); w+2=2y, (2); ae (3). 


en 4 ae 
Transposing (3), x= af (4) ; substituting value of a in (2), 5 +z2=2y; 


whence, y= = (5); substituting values of x and y in (1), ; 24 S42 


; clearing (6) of fractions, 16z+18z+20z= 45, (7); whence, 2=3; 


11. Let x=the number sunk; y=the number burned; and =the 
number captured. 

Then, + y+2+15=82, (1); y=xu—2, (2); z=x+7, (8). 

Substituting values of y and z in (1), x+a—2+2%+74+15=82, (4); 
transposing and uniting, 5a=20; whence, x=4; and 87=82. 


This can be solved by using only one unknown quantity, as follows: 


Let =the number sunk ; y— 2=the number burned; +7 =the num- 
ber captured. 
Then, 2+ 4”--2+2%+7+15=82; whence, x=4; and 8%= 32. 


12. Let x=the time it takes first pipe; y=the time it takes second 
pipe; an z=the time it takes third pipe. 


1 ge be 
Then, - ee A ot Se ee Ba el (3). 
Subtracting (2) from (3), ty (4); adding (1) and (4), = a053 
whence, 2 = 35°, ; subtracting (4) from (1), rg (5); whence, y= 46; 


and 7 = 853. 


13, Let x=value of first watch; y= value of second watch; and 2 
- =vyalue of third watch. 


Then, 2+60="—, (1); y+60=8(x+2), (2); 2+60=3(rt+y), (3). 


Clearing (1) of fractions and transposing, y+2z—8x=180, (4) ; clearing 
(2) of fractions and transposing, 37+ 3z—5y = 300, (5); expanding (3), 
3x + 3y — z=60, (6). 

Subtracting (6) from (5), 4¢--8y=240, (7); adding (4) and (5), 42 
— 4y = 480, (8). 

Subtracting (7) from (8), 4y == 240; whence, y=60; 2=180; and x= 20, 


14. Let x=the hundreds’ digit; 7/=the tens’ digit; and z=the units’ 
digit; then, 1007 +10y+z2=the number. 
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Then, xtyt+z2=9; (1) 
ate=2Qy; : (2) 

100%+10y+ 2+198=x+ 10y+1002. (3) 

Subtracting (2) from (1), sy =9; 

whence, y=3; 

Transposing and uniting (3), 99z— 99x = 198; (4) 

Dividing (4) by 99, 2-2=2; “i? Coe 

Substituting value of y in((2), ete=6. (6) 

Adding (5) and (6), z=4; 

whence, L=2; 

and 1002+ 10y+2= 234. 

15. Let x=number of quarter dollars; 


y=number of dimes; : 
z=number of half-dimes; 


then, 252 + 10y + 52 = value in cents. 
Then, SE net te) aD 
252 + 10y +52 
: eae (9 
- Y; (2) 
z2—y=1. (3) 
Clearing (1) of fractions, 252+ 10y+5z2=102+10y+102; 
Uniting the terms, ; ihe = 62; | 
whence, 8u= 2; (4) 
Clearing (2) of fractions,  25%+10y+52=25y; (5) 
Dividing (5) by 5, bx t+2=3y; 
Butiatituting from: (8) and (4). = -2= 82-33 
whence, z2=9; 
and y=8; 
and ree c= 3, 
16. Let x+y+z2=A’s number; : 
y = B’s number ; 
and z2=C’s number. q 
Then, «7 =what A had after first game 3. q 


2y = what B had after first game; 
22= what C had after first game; 
2x7 = what A had after second game; 
2y — a2 —2z=what B had after second game; 
4z= what C had after second game ; 
47% =what A had after third game; 
Ay —2u--42= what B had after third game; 


42 —2y +x+2z—2x%=what C had after third game. 
ge 
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Then, 47 =16; (1) 
4y —2x—4z=16; (2) 
“ 6z—2y—x=16. (3) 
From (1), x=4; (4) 
Substitutingin (2), 4y—4z2=24; (5) 
Substituting in (3), 6z—2y=20; : (6) 
Dividing (5) by 2, 2y—22=12. (7) 
Adding (6) and (7), 32, 
whence, a2; 
and . y=l4 
and et+ytz=26. 
37; Let x =the number of bales; 
> famed y =the number of casks; 
then, = = the part of the cave occupied by 1 bale; 
and eae part of the cave occupied by I cask. - 
¥Y 
13. 33 : 
Then, — +— =1,which represents the whole cave; (1) 
cy 
and = + gi qd; (2) 
cy 
Multiplying (1) by 5, a + ie 5; i 
oe 
Meeehing®) bys, ©2421. (4) 
ae 48 
Subtracting (4) from (3), —=2; 
Y 
y=72; 
x == 24. 


Hence, the cave would contain 24 bales or 72 casks. 


18. Let x=value of first horse; 
and — y=value of second horse, 
Then, y+15—x—50=50; (1) 
and y+60=12(44+15); (2) 
Transposing and uniting (1), tego: (3) 
’ Transposing and uniting (2), y- ~ =« — 26, (4) 
: ‘ 2x | 
_ Subtracting (4) from (3), ae 110; 
whence, aren 1065 


and + gg == 250. 
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SUPPLEMENT TO SIMPLE EQUATIONS. 
Art. 196. (page 145.) 


1. Let x =the smaller part; 
and nx =the greater part. 
Then, L+NL=A; 
whence, fol : 

fe ae: 
and na 
nat 


Hence, we derive a rule: 


Divide the sum by n+1 for the first part ; multiply the first part by n for 
the second part. 


m Let maz =the first number ; 
and nx =the second number. 
Then, ML+NX=A; 

a 
whence, fot: 
m+n 
ma 
and wis : 
m+n 
na 
and nx =—. 
m+n 


Hence, we derive the rule: 


I. To find the first number, multiply the sum by m, and divide by m+n. 
II. To find the second number, multiply the sum by n, and divide by m+n. 


3. Let max =the first number ; 
and nx =the second number 
Then, ML—NL=A; 

a 
whence, r= 
m—n 
ma 
and Maz = ‘ 
m—n 
na 
and N= 
m—n 


Hence, we derive the rule: 


I. To find the first number, multiply the difference by m, and divide by m—N. 
II. To find the second number, multiply the difference by n, and divide by 
m—n. , ; 


Art. 190.] 
4. Let 
and 
Then, 
and 


Za 


‘Expanding (2), 


PROBLEMS. 


x =the first number ; 
y =the second number. 
UTY=a; (1) 
n(ety)=m(%—y). (2) 


nxutny=Mmx—my; 


Transposing, ML—NX=MY+ NY 5 
(m+n)y 
whence, nee 
m—n 
. +n 
Substituting in (1), meen +Y¥=Q; 
< OH) 
whence, y ar ree. 
+ 
ind pu MFM) 
2m 


Hence, we derive the following rule: 


To find the first number, multiply the sum by m+n, and divide by 2m. 


find the second number, multiply the sum by m—n, and- divide by 2m. 


5. Let 
and 
Then, 
and 


Subtracting (1) from (2), 


whence, 


and 


x =the first part ; 
y =the second part. 


Y=; (1) 
£+O= my. ey ae 
b-—y=my—a; 
Bt & 
mei 
ma—b 
ee : 
mt+l 


Hence, we derive the following rule: 


_ To find the second part, add b to the given number, and divide by m+1. 


89 


To 


To 


Jind the first part, subtract 6 from m times the number, and divide by m+1. 


6. Let 
and 


Then, 


whence, 


and 


Hence, we derive the following rule: 


x= B's age; 
mx = A’s age. 


ML+a=n(e+a); 
Dee 
mw 
am(n—1 
yp mn) 
m—-n 


Te 


° 


b, 


To find the first age, multiply (n—1) by the number of years between the two 
periods, and -divide by the difference of the multiples ; the second is m times 


the first. 
8% 
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7%, Let x =number of days second courier travels. 
Then, or ={n+2)a; 
na 
whence Oh ealiramegicnet 
b-—a 


Hence, we derive the following rule: 


Divide the distance the first is ahead by the difference in the number of miles 
each travels a day. . 


8. Let x=number of lbs. of first kind ; 
and y =number of lbs of second kind. 
Then, r+y=mM; (1) 
and az +by = cm. (2) 
Multiplying (1) by a, ax+ay=am; (3) 
Subtracting (2) from (3), ae oe : 
and ee ied sal 

a—6 


Hence, we derive the following rule: 


To find the quantity of either kind, multiply the difference between the aver- 
age price and the price of the other kind by the number of pounds in the mix- 
ture, and divide by the difference of the prices of the two kinds. 


Art. 200. (page 147.) 


Enunciation of problems 5, 6,7 and 8, that the results may be arith- 
metically true. 


5. What number must be subtracted from 18 that the result may be 15? 
3 6. What number must be added to 12 that the result may be 15? 
7. Required a number such that 3 of it shall exceed 2 of it by 2. 


| 8. A man was born in 1825, and his son in 1855; find how many years 
before 1870 the father’s age is 4 times the son’s age. 


9. A man labored 10 days, his little son being with him 8 days, and 
received $18 ; at another time he labored 14 days, his son being with him 
12 days, and received $25; required the wages of the father and the 
amount paid for the son’s board. 


Art. 196.] MISCELLANEOUS PROBLEMS. _ 9] 


Art. 263. (page 151.) 


1. The result will be negative when OPERATION. 
nis greater than m. The result will be ar 
indeterminate when the two values are 
equal and the difference of products is 0, 


x =the number; 
then, 2—nNzt= a; 
a 


0 and ee : 
_ for weshall then have x= a The result m—n 
‘will be infinite when.a@ has some value and m=v7, for we shall then have 
om. 
0 


Ist. Suppose m>n; then x is positive, and the equation correctly 
written, 

2d. Suppose m<n; then x is negative, and mz should be subtracted _ 
from nz. 


3d. Suppose m=n; then t= or ©, and the equation is impossible. 


It is evident that, m and m being equal, their products by no finite 
quantity can differ by a. 


4th. Suppose a=0; then z= =0, for m and 7 not being equal, 


their products by zero only will differ by 0. 
oth. Suppose m=n and a=0; then a or anything, for m and n 
being equal, their products by any number will be equal, or differ by 0. 
If we make m=4, n=3, and a=6, then z=, or 6. Suppose m=3 


and n=5, a=6, then x=—8. This result can be made positive by let- 


ting nx—max=a; whence = , or 8. Suppose .m=8 and n=38 


nm—-mM 


. and a@=0, then z= for 8u—30 =0, an equation that is true for any | 


6 
value of x. Suppose 7 =3,n=3 and a=6, then x= ri or 00, for no value 


of x will satisfy the equation 37—37=6. 


2. Discussion. Let 2=the num- 
ber of years between the present and 
the required time. Then am+x= Let x =number of years; 
A’s age at the required time, and then, AM+xX=N(A+2X) ; 
a+x=B’s age. A’s age equals n a a SD 
times B’s, hence am+x=an+na, n—1 
(m--n) 

n—1 ° 


OPERATION. 


from which we find x=a 
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Ist. Suppose 72>”; then @ is positive, and the time is future. 
2d. Suppose 72<n; then x is negative, and the time is past. 


3d. Suppose n<1; then 2 is negative, and cannot be made positive 
except by making 77 also less than 1. In this case A’s age is a fractional 
part of B's. If m>1 and n<1, the problem is absurd, for in one case 
A’s age is a multiple of B’s, and in the other a part of it; in other words, 
he is at one time older and at another time younger than B. 


3. Discusston. Let x= the time OPERATION. 
past ™ o'clock, or the distance the Let x=the time past m o’clock; 
minute-hand goes; then =the cm a oe ee 
12 12 : . 
distance the ‘hour-hand goes. To 12(5m = a) 
overtake the hour-hand the min- ca 11 : 


ute-hand must gain 5m spaces; but 
since they are @ minute-spaces apart, the minute-hand gains either 5m 
(5m =a) 12 

‘Oe 

Ist. Suppose 5m >a; then & is positive, and the minute-hand @ spaces 
on one side or the other of the hour-hand, as we use the different signs. 


—d, or 5m+a spaces. Hence, x= 


2d. Suppose 57< a; then, if we take the negative value of a, x is 


negative, and the minute-hand will be minutes before m 


o’clock. If we take the positive value of a, x is positive, and the time 
‘ 12(5m+ ; 
will be ee minutes after m o’clock. 


3d. Suppose 5m=a; then, r= 12( ~) =0, and the time is exactly m 


o’clock. 


Art. 205. (page 154.) 


2. Let x=the number; then, 22 I oe 
4 6. 20> 35 


Clearing of fractions, 157+10% = 33a” —82; uniting, 0xx=0; whence, 


0 : 
u= 0 Indeterminate. 


This result indicates that any number will fulfill the conditions. By 
adding the fractions, we have }+1=.5,; by subtracting, we have }}— + 
=z; it is thus evident that any number will satisfy the conditions, since 
vz Of a number will always be equal to + of the same number. 
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Y 1 
3. Let =the number. Then, 4S E85 Ux ei: a ee 
This result indicates that no finite number will fulfill the conditions. 
If we add the fractions in the second member, we have 2 of a number—4 


= 3 of the same number— 3, which is evidently impossible. 


4. Let Pe wawiber of days A labored, and y=number of days B 
labored. Then, 27+ 3y= 20. 


Here we have two unknown quantities and only one equation. We 
may give x any value we please, and y will have a‘corresponding value ; 
therefore the problem may have an indefinite number of answers, and is 
indeterminate. 


30 
5. Let x=the number of years. 60+27=30+2%; 0.~7=380; v= oe 
The result indicates that the problem is absurd. This is also evident, 
since, though the ratio of A’s age to his son’s age is diminishing, the actual 
difference remains the same. 


6. Let » ~ the fraction. 
y 
—2 pees 
Then, y a4 (1) 
z 
and oe | 9 
. ee 
Clearing (1) of fractions, 3x —6=2y ; (3) 
Clearing (2) of fractions, are ay +6. (4) 


Here the equations are alike, hence we really have but one equation 
for two unknown quantities, and the problem is indeterminate. By assign- 
ing values tu x corresponding values of y may be obtained. When 2 is 
4,y will be 3; when 2 is 6, y will be 6; when ~ is 8, y will be 9; when x 
is 10, y will be 12, etc. Hence, 4, &, 8, 19, etc., will satisfy the conditions 
of the problem. 


7. Let ' g=the number. 
Then, dar — Sop oe 
tS aS 
Dividing both terms of first member by 7-3, 4= = - : 
2+ 
Clearing of fractions, 4v+12=47+9; 
whence, 0.%=3; 


Ble 
cee 


* 
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This result indicates that the problem is impossible. If we solve it by 
another method, we will obtain an apparent root, which, however, will 
not satisfy the equation. See the following solution. 


If we clear equation (1) of fractions, OPERATION. 
transpose and unite, we have «=3., 4x -12 4x+9 (1) 
This apparent value of x will not verify i~s te 
in equation (1), but verifies in (2). This 4a? — 36=4%?-—3xu—27 (2) 
is accounted for by observing that x-- 3 x=3 (3) 


is introduced into the equation as a new factor when we clear of fractions, and 
therefore 3 is a true value of x for equation (2), but not for equation (1). . 


INVOLUTION. 
Art. 21. (page 158.) 


am(x—2)_ a(w—2) a"(¢%—2)2 


17. meena pe fe Squaring fraction, we have en 
Ol (Fe 
18. ne a Dividing both terms by a(a—2), the fraction be- 
2 6 \8 
comes see the cube of which equals wet a1 ‘ 
a--3 (a—3)° 


Art. 221. (page 166.) 


4 
7. Let 3z2=m™ and nes then, (m—n)* will equal (s2—= ) : 
Z i oe 


(m—n)*=m'4— 4m?n+ 6m?n? — 4mni + ni. 


Week oe 1 1\2 1\ 7 33 
Substituting, (3z)*— 4(8z)8— + 6(3z)?{ — } —4(8z)(-—]} +(-—}. 
z z z z 
; ee 
Reducing, 812*—108z?+54—— +—. 
‘ 2g? ot 


8. Let }a=m and 2c=n; then, (m—n)°* will equal (4a— 2c), 
(m—n}b=m5- 5mtn + 10min? —10m2n + 5mnt— mM. 


5 4 : 3 9 , 2 2 3 
Substituting, (<) ~s(2) ¢ + 10(2) te -10(2) (24) ie G 
3 ee 
5 fa 302 2,8 
Reducing, a Sate Sate! 20a*c ,Mact 32% 
32 24 9 27 81 243 
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9. Let n?=a and n-?=b; then, (a—b)é® will equal (n?—n-?)6 
{a—6)®=a®— 6a*b + 15a4b? — 20a°b* + 15a?b* — 6ab® + b¢. 
Substituting, (77)® — 6(n?)>n-? + 15(n?) 4(n-2) 2 — 20 (n?) 3 (n-2)8 

+ 15(n?)?(m=?)4— 6n7( 2-7 P+ (-7)8, 
Reducing, n!2-- 6n8+ 15n4— 20+ 1dn-4-- 6n-8 + 2-22, 
10. (1+ $7)®=1+5($x) +10($x)?+10( x) + 5(3a)4 4+ (827), 


5 AB 2 53 jrt S 5 
Melosh 1+ lox, 45u 1352° 4052+ 243% 
2 2 4 16 32 


11. Let 2a?2x=m and 4az2=n; then, (m—n)* = (2a7x— 4az*)é, 
(m—n)§ = m5 — 6m*'n + 15m4n? — 20min + 15m?2n4t — 65 + n8, 
Substituting, (2a?x) ®— 6(2a%x) *(4az5) + 15(2a2a) 4 (4a23) *—20(2a2x) ® 
(4az®)? + 15(2a2x)?( 4az?)* — 6(2a7x) (4a2z3)> + (4az8)6 
Reducing, 64a!%2° —768a!!25z° + 3840aatz6 — 10240a%2329 + 15360a8x22!? 
— 12288 a7xz + 4096a®z!8, 


Art. 222. (page 167.) 


3. Let a=xz and b—c=y; then, (a+ b—c)?=(a+y)3. 
(ety) —2°+327%y+ day? +y*. 
Substituting, a?+3a?(b—c¢)+3a(b—c)?+ (b—e)%. 
Expanding, a?+3a’b— 3a°c+3ab?— 6abc+ 3ac?+ 63 — 3b6?¢ + 3bc? — c?. 


4. Leta+bd=<2z and c+d=y; then, (a+b+c+d)?=(«+y)°. 
(e+y)=a2' + 3x2 + 3ary?+y°. 
Substituting, (a+ 6)?+3(a+ b)?(¢+d)+3(a+6)(e+d)?+(e+d)>. 
Expanding, a’ + 3a7b + 8ab? + 63+ 3a’c + 6abe + 36?c + 8a?d + babd 
+ 36?d + 3ac? + 6acd + 3ad?+ 3bc?+ 6bcd + 3bd?+ c+ 30?d 
+3cd?+ di, 


MISCELLANEOUS EXAMPLES. 


1. Let x and y be the numbers; then 2?+2xy+y?=the square of their. 
sum, and 2?--2vy+y?=the square of their difference. Then 2?+2zy 
+y?— (x? — 2ay +y") = Ary. ~ 


2. Let x and y be the numbers; then x?+ 2ay+y?=the square of their 
sum, and x?—y?=the product of their sum and difference. Then 2? 
—+2Qayt+y?— (x? —y?) =2uy+2y%, or, the square of their sum exceeds the 
product of their sum and difference by twice their product, plus twice the squure 
of the lesser number. 
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a 2 
3. Let x=the number; then “ym one-half of its square, and & or 


2 2 2 2 
a =the square of one-half of the number. Then om 72 =>) or the 


hed 


square of one-half of the number. 
4, Let x and x7+1 be the numbers. Then 2?+2~7+1—a7?=2x+1. 


5. Let x and x+1 be the numbers. Then (v+1)?—a2*=2x+1; and 
X+1+x%=20+1. 


6 Let x—1, x, and x+1 be the numbers. Then x?=the square of the 
second, and (e~1) (v+1)=2?—1, the product of first and third. Then 
ve? —(z?—1)=1, 


7. Let x—1, x,and +1 be the numbers. Then the sum of the cubes 
equals 2° —32?+ 32—1+2%+2°+3z?+32+1=323+6x; and the sum of 
the numbers equals x—l+x+a%+1=382; (32°+6x)+3x=27+2; hence 
the sum of the cubes is divisible by the sum of the numbers. 


Art. 234. (page 172.) 


15. Arranging the terms inversely according to the powers of n, we 
proceed as in the rule. 


1—4n+10n?— 20n3 + 25n4—24n°+16n® {1 -- 2 +3n?—4n? 
1 
2—2n\—4n+10n? 
—4n+ 4n? 
2—4n+ 3n?6n?—20n? + 25n4 
Grt—12n8+ Ont 
2—4n + 6n?-- 4n3 


— 8n3+16nt—24n3 + 16n8 
— 8n3+16nt— 24n'+ 16n® 


16. Collecting and arranging the terms according to the powers of a, 
we proceed as in the rule. 
a’ — 4ax + 8atx? -- 100323 + 8a2at—4aa+a® \a’—2a%x+ 2ax?—x* 
aha 
2a8~ 2a%x 


— 4q5x+ 8atx? 
—4ara + 4atx? 


2a3 ~ 4a2x+2ar? “ate ~ 10a°z? + 8a224 
4a 


42 883 + 42x 
203 ~ 4a2x+4ax?— 23 z 20323 + 4a2%at — 4aa5+ x8 


2a3a3+ 4a2at—4ar>+a28% . 
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Art. 237. (page 177.) 


5. a®+8a%b +3ab?2 + b3+8a2e+babe+3b%+38act+3be8+e8 jatb+e 


ae 


8a? |3a2b-+3ab2+b3 
8a2+8ab +b2| 302 +3ab2-+b3 


8a2+6ab+3b2 8a2e+6abe + 3b2e+-8ac?+36c2+c 
3a2+6ab+362+8ac+3bc+e |3a2c+6abe+3b2c +8ac?+3be2 +3 


6. ; w--3a°+5e°—sa-—1 . |at—a—1 
ae 


3a‘ 


—38a°+5a°/8a—1 
3a‘—s3a*+a? 


—8a5+38a*-- a3 
3a‘ — 6a?+3a? —8a*t+6a?—38a-1 


3a‘ — 6a? +3a?—8a?+3a+1| —3at+6a?—38a—1 


7. a®— 6a? + 15a*— 20a? +15a?—6at1 |a?—2a+1 
ag’ 


3a* — 6a’+ 15at— 20a 

3a‘—6a* +4a?|—6a°>+12a*— 8a? 

3a‘ — 12a°+12a2 
8at—12a'°+ 15a?—6a+1 


3a*— 12a°+15a?—6ba+l1 
3at—12a'°+15a?—6a+l1 


8. m+ 6m — 40003 + 96m —64 |m?+2m—4 
mé 
3m 6m — 40m? + 96m 
3m! + 6m3+ 4m? | 6m> +12m*+ 8m? 


3mt + 12m? + 12m? 


— 12m — 487n? + 96m — 64 
3mt+ 12m? + 12m? — 12m? + 24m +16 


— 12m+*-- 48m3+ 96m — 64 


9. 2° — 3a2°+5a323— 8a'a—a® |a?-—ar— a? 
: x8 


324 — 8ax>+5a%x3 
82*— 8a2*?+ a2x?| --8aa°+ 8a22* — aiz? 
824 — 6a2* + 3a22? 
3a4 — baa + 3a7x? — 3a’? + 8a5x+ at 
9 


— 8a2xt + 6a32? — 8a®a— ao 
— 3a2x'+ 6a'z’ — 3a5a—a® 
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10. = Ist Cot. 


II. Isr Cor. 


12. = 1st Cot. 


13. 1sr. Cot. 


EVOLUTION. [SEcT. Vt 
Art. 238. (page 180.) 
A few of these problems will be solved by the second method. 
2p CoL. 1°879°080°904 (1234 
1 
Sia. oe 
ee 
364 C.D fi 28 
va 151080 
oS. id 
"1089 
44289 o.D. 132867 _ 
oe 18213904 
S508] «2h Ge 
_ uri 2 
4553476 C.D. 18213904 
Zp CoL. 41°063°625 | 34.6 
a 
ol be 14063 
. 18076 op. 12304 
| 16 (1759625 
3468... ta. 
5125 
851925 C.D. 1759625 
2p CoL. 130°323°843 |5.07 
125 
7500 .. t.d. 15323843 
10549 
760549 cp. 5823843 
Se Cox. . 95°256°152°263 [4567 
64 
48. t.d. 31256 
625 
9425 C.D. 27125 
Bes 4131152 
6075 .. t.d 
8136 
615636 c.pD. 3693816 
ie: 437336263 
623808 .. t.d. 
95809 , 
62476609 c.p. 437236263, 


1 LAE Le OF EO Ee EE TE NT 
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16. ist Con. 2p Co. 7000000000 =| 1.9129+ 
ar 3 ae 
ve Bid 6000 
39 351. 
2 4 651 ep. 5859 
oe SE | 141000 
oe 1083 .. t.d 
5732 i ont 
ae 108871 c.p. 108871 
57369 ee: 32129000 
~ 109443... td. | 
|__11464 
10955764 c.p. if 21911528 
4 10217472000 
10967232 .. td. 
516321 
1097239521 c.p. 9875155689 
342316311 


Art, 248. (page 184.) © 

9. 2)/9(a'— ac) =27/ §9a*(a—c)} =6ay (a—e). 
10. aj (2° — 232) =aj/23(1—z) =arjy/ (1-2). 

ll. 2(az?— bas) % = 2{a%(a— ba) } -. 2x(a— bx) z, 
12. 5aj’ (540%!) = day §276%c%(2a7e)} = 15abey/ 2a°e. 
13. (75a%25y) 2 = { 25a7x*(3ary) } z =5ax(Sary)®. 
14. (24a'05c?) t = §8a°D*(Sab%?)} + =2ab (Sab?) h. 

“15.  §(162a4(b5—bte)#} = W {81 x 2atb(b—c)?} = Bay §26(b—c) Ft, 


16, (a+b)(a®—2a% + ab?)? = (a+b) §(a—b)'a}? =(a+b)(a—b)//a 
=(a?—b?)//a. 


17. (m—n)(2am?+4amn+t+ 2an2)? =(m—n) {2a(m+n)*t2= (m—n) 


(m+n)7/2a= (m?— n?)7/ 2a. WiVEREL 


18, 2a7// (8x*y+ 16x*y? + 8xy*) = 2ay {8ay(x+y)?? =4alarty)y (2ry). ( 


\ : : \ \ 
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Art. 249. (page 185.) 
4a3 4a8 x 5 on V 20a? 4a 


. 2. /—=2 =-—,/5a. 
: 5 5x5. pee eg on 


6. 24/57 aa 2/6 247/16. 


S 4 4 8! 
7. eae Nees ane } 1204 eo iia, 


9 9x3 a7 Bee 
3 / 3a4 3 16a*tb a 
; pst es 6ab = : 
8 46, Te =4 | ee 358 V 6ab = 2aj/ bab 


A 


1 
\. + By 2 4 
9. 62*( ae) aw OS" ( at ) = == (24xy?z) a 22(2deryz) ® 


oS 


Art. 250. (page 186.) 


10. 6ay/ cx =2x 3a7/ cx = 2)/9a*cn. 
i. tod" 2x2 ab +2 ( 2" 2008 | =2y/ (20°). 
b b b? 
12 3e a 4a (ze. oa | * [Baer 
ANDO AY Ot oe Nae 
Art. 251. (page 187.) 


6. 7/3=4/ = 3/729; P/4=W/ 4 = 256; W/5= WS = W105. 
7. 2/6 = 24/69 = 29/216; 3/9 = 3) 9 = 3/81; 5/8. 


8. 7/2a = \(2a)® = 6408; 308 = w/(3aiyp = 270°; 4a 
= 4 (4a 2)? = 1 16a°. 


Art. 252. (page 188.) 


BY w= | 99/ 2a e V 72= 6/2 
? es V'128= 8/2 
Sum = 137/ 2a 

i Sum =19)/2 


: 


ArT. 253. | 


i, yf ae =2ac\/7Tc 
ey 112a’c =4ac\/7c 


Sum = 6acy7¢ 


a. 2 = 2 
WV h=2/2= 2 
Sum = 2)/2 
14, 2//3 =2//3 
BY t=3Y t= 3 
Sum = 37/3 
15. 474 =4/2 =2)7/2 
bie 67 V a= tV 2 
Sum = 3/2 
40. (20°r) = ay 2a - 
y (2072) = by/ 2x 


Sum = (a@+b)//2z 


Art. 253. 


3. / (49aa3) =Txy/ ax 
Y (25a23) = 52y/ ax 


Difference = 2a )/ax 


4, 3)/12a'=6a)/3a 
Gy 2/0 =3a)/3a 


Difference = 3a)/3a 


B. iY (12502) =5,;/a? 
y a = 27 a 
Difference == 3)/ a? 


6. 2)/a*e=2ay//e 
a/e =acy/e 


SUBTRACTION 


OF RADICALS. 


17. \/am=aa /m 


Von =a yn 


Sum=a(y/m+ yn) 


18. aie = aye 


21/ a*b’c = 2aby/c 
Vite = Oye 
Sum = (a+6)?//e 


a 


19. 2071/50ae =10ax7/2ac 


3,)/ take = baxj/3a 


1ay/T2acz*= 2ax\/2ac 


2rj/8lat = bazj/3a 
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Sum = 12a2)/2ac + 12axj/3a 


=12ax(7/ 2ac+ 73a) 


(page 189.) 


7, \/Wa=2,/3a 


ev 


Difference= 7/3a 


8. 71 250a4z = 5a) 2ax 
 d4atz = 8a 2ax 


Difference = 2aj/ 2ax 


9. Mas avs 


Difference = (2a— ac) \/c 
9 % 


Difference = 31/3 


10, 4/32=416x2=82 
47% =47 i ere 
Difference = 6 2 
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RADICALS. 


Product =a 3 a 


[SEcT. VL. 
i. y (a+ a’x)= ay/(at+z) 
V (9ab67+ 962x) = 3b; (a+) 
Difference = (a— 30) / (a+) 
12. 7/(2a3+ 4a°b + 2ab?) = (a+ b))/2a 
Y (203 — 4a7b + 2ab?) = (a—b)7/2a 
Difference = 267 2a | 
13. -7b/O@x = 100/ ae 
— ay 9ab*z = —8ab//ax 
+5 ae’x= bac/ar 
—8e/ 9a'x= —9acy/ ax 
Sum = 4a(6—¢) fax 
Art. 256. (page 191.) 

a; 27/27 Li; 3y/ (ax) 
ae p/ (a2) 
6/81=54 x ae 

3h (ant) 
8. 5)/4a 19 oe 
39/2a Beka e 
15) 8a? = 307/ a? oe 
janeats) =ace’"/e 
9. 2k V Us 
28 13. ayer?) 
Vrs=V9 V (a*tic®) 
ar/(antibetsen+?) = abe"/(abe?) 
10. 3 a V a 
14. Yatyb 
sake Ya Ve 
Né6 a+ ab 
2 2 
6. |-—-=¢ Y= ay/2 —Voae 
18 6 a —b 
18. (a+b) 2 2 x (a+b) 2 2 =(a+b)a 2 =(a+0)* 
Art, 257. (page 191.) 
3. “e =a? 4, 30% 
Ya=-a 


Mab) 3 =4a%b# 


Product =12ab 3 : 


Art. 261.] 


5. 


6. 


¥ 


67/ (a2z*) 


ye, b= a. b™ 


1 oe oe ai b™c", 


xe 


t 
31/ a= 3am 


1 
4 ~qa=4an 


V 
m+n 
Product =12a mn. 


ay c™ = ac? 
a™ ez =aemyx 
V Vv 


Product =a?@"2. 


Art. 260. 


5// 27ae 
3// 3a 


=$/9c=5/c. 


=21/5 a = 2ay/ 4 
vant 


Art. 261. 


_ bY (ate?) ‘a 3y/ (az®) 


21/ (ax) 
2//ab 


2,/ (a2) 


_2yY (cab?) - 


8y/ ax 
" hy/ ax? 


=yab. 


27 ab 2y/ ab 


1 
=2. j—=2//271, 
Nad 


DIVISION OF RADICALS, 


a 
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8. v7 ta+¢c) = (a+) 
pld+ey= 7 tare) 


Product = j/(a+e)°. 


9. 2 (a— c)= 27 (a—e)? 


3y/a= 3 a 
Product =6 fa"(a—c)?}, 


10. / (minji=7 (min 


V(m—n)=V (nn)? 
Product = f/(m-+n)(m?— n?)*, 
(page 192.) 
9. Ls(asss)* — 5(a2b8) ? =Saby/b. 
3(ab?) 2 
5/l6ar ., | 
. = 80x =S5rya. 
es 27/ 2ax sical eet 
t = 5 1 
PO ee 
= : pe ba Ges 2a 
| 2) 2 1 
i 22 +a)*. 
(1—a)? 
(page 193.) 
6Y3_ 627 4. 
A oe Dy Oe 
’ 31/3 3179 . 
12/144 _ 
FS eon 48 = 47/3. 
fs ys Bs is 
8. 4Voz_ AV 02 -2 6 at 
6bfac baie “Na 
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RADICALS, 


Te, 
: ay/ x 
: ory x cWy a” 


£ 
mn ae 
Mule / agit Te a we Ne. 


c . ' ES 
Be ¢ \ = 
Art. 262. (page 194.) 


*lax* * ara? 4/403x° ‘yr= 
6. (4, /——) =64 = 64, | ——= 162? 4a%a. 
(4,/ 4 ) \ 64 \ 256 sone 
: 4 4 
7. (s 5) =81, |= =9a. 
NS P81 
3 [y\4 3 | yt & [2p ha 
(20/7) = 16q* Gao at, |e oath az. 
a a a 


9. (ayY2)"=ary/ 2. 
4O. ((/ 2a? x / av = 2aty ar = leery ae. 


ll. (fa- 
12. (of 2+ ay 2)? = 24 2(1/ 2)(a7/ 2) +2a?=2+4a+ 20%. 


12. 


13. 


V @)?=a—2(7/a)( f/x) +u=a—21/art+a. 


Art. 263. (page 195.) 


(2,/az) ® =(\/4aa)* = pda. 
(2a,/2a) * =(4/8a8) ? = 58a 
(3a/3a)? —(7/Bial)? = 78a, 
(3/20) — =¥a. 
(40/20) * = = 3008) 3 = 1/ Se. 
(Af Te)? = (f/ Ba) ® = Waa. 


| [Srcr. VI. 


ERROR ETS OR RE eee Rarer aE en ee ee ee eee ae 


tg 
: 
; 
4 
3 
: 
; 


Arr. 270.] 


3. 


3. 


4. 


2. 


4. 


Art. 267. 
Syst 


IMAGINARY QUANTITIES, 


(page 197.) 


_ 3-1 


The 4/33 


poe a 


2 


$— 1/3 3+3 


8+ V8 _873t+3_ 3+ 
9—3 ae 


6. a ye VRtVy UV Et Vy) 


yer 
Yat+ye 


VY V@XtVY 
,Vatve 


oe 
(soy ae re 


VYa-yec 


Vatye 


a—c 


ADDITION AND SUBTRACTION OF IMAGINARY 


QUANTITIES. 
Art. 270. (page 199.) 

Pe ay —1 5. y—l6=4/-1 
| et ee Ope 9 ae & 

Sum=(a+e)y—1 

se 2S Difference = 2)/ —-1 
VY —4=2y -1 
ge Sag 

Sum=5)/ —1 6.  —8m?=2m/ —2 
8-2/2 /aim= iny/—2 
aa tat Mati Difference = my/ —2 

Sum = dy — 2 


MULTIPLICATION OF IMAGINARY QUANTITIES. 


Vy —3= V3xy-l 
29x51 
Product = 2)/6x —1= — 27/6 


1+/-1 
1- Y-1 


14+7/-1 


“y¥=t-ty=0! 


1—(-1)=2 


38. a -b?=aby/—1 
2)/ —B*= 2by’- 1 
Product = 2ab? x —1= —2ab? 


5. 1+7/-1 
tty 1 
1+/-1 
Pt Goad na 9 
14+2/—1-1=2y~-1 
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DIVISION OF IMAGINARY QUANTITIES. 
2. 2) See 


SV —* -2y/j=173 
occas 
4f/—a 4 |@ 
gee ae 
ay —-2 iN Z 
4 oye |= 8a. 
V —2ac. a 
5 2v=! 1421-1 


ity lo aay 


Art. 273. (page 201.) 


6. Given, //(%+5)=7/2+1. Squaring, 7+5=x%+2/%+41; trans- 
posing and reducing, 2)/2=4; dividing and squaring, x= 4. 


7. Given, 3+ 7/(2~7+4)=7. Transposing and reducing, 7/ (27+4)=4; 
squaring, 2x+4=16; whence, 7=6. 


8. Given, 8—7/r=7/(4—16). Squaring, 64--16)/x+2=a7—-16; 
transposing and reducing, —16)/zx= — 80; whence, x= 20. 


9. Given, // (6+ #/3x)+5=8. Transposing, / (6+ }/3x) =3; squaring, 
6+ }/3x=9; transposing, j/3%=3; cubing, 3u=27; whence, x=9. 


10. Given, /x—2=)/(w—24). Squaring, x—4)//7+4=a- 24; trans- 
posing, — 4)/2= — 28; whence, x=49. 


11. Given, // (%7+2) er B)” Clearing of fractions, 7+2=5; whence, 
x=3. 

12. Given, 7/(x-9)+7/(@+11)=10. Transposing, 7/(~—9)=10— 
VY (x+11); squaring, x—9=100—20)/(x%+11)+%+11; transposing and 
reducing, 20)/(a+11)=120; dividing by 20, )/(#+11)=6; squaring, 
x+11=36; whence, x = 25. 


13. Given, 7/(x—a)=//x2—-4/a. Squaring, r—a=2—7//azrt}ia; 
: i 5a : 25a? 25a 
transposing and uniting, //az= ; squaring, ax = anf ; whence, 2 =—. 


16 


14. Given, es a a Clearing of fractions, 3—6=2zx; whence, 
- 


r= 6, 
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15. Given, 7/(x+4ab) =2a— 7/2. Squaring, 7+ 4ab =4a?—4ay/x+a; 
transposing and reducing, 4a)/x=4a’?—4ab; dividing, /x=a—)b; 
whence, 2 =(a—0)?. 

16. Given, + /(@—2)= S7ee: Gj Clearing of fractions, ey/(a—a) 
+a@—x=d; transposing and reducing, 2)/(a—2) =x; dividing, 
' f (a—2%)=1; squaring, a—x=1; whence, x=-a--1. 


17. Given, }/(~%—a)+7/(x—b) =//(a—6). Squaring, x—a+t2y7/ (2% 
—ax-—bx+ab)+x—b=a—b; transposing and reducing, 27/(x?—ax 
—bx+ab)=2(a—x); dividing by 2 and squaring, 2*—ax—bx+ab 
=qa?—2ax+z?; transposing and reducing, av--bv=a’--ab; whence, 
ct=da. 


18. Given, a since oe Clearing of fractions, 2?—ax?=x; dividing 
4 x 


by x, —ax=1; whenee, x= os 


QUADRATIC EQUATIONS. 
Art. 278. (page 204.) 


7. Given, 27+ a?+h?=-2ab+2z*. Transposing, x?=a*?— 2ab+6?; ex- 
tracting square root, x= +(a—)). 


8. Given, 4v+8=(x%+2)%, Expanding, 4a+8=27+4a+4; transposing 
-and reducing, x?=4; extracting square root, x= +2. 
; 1 7 : 
9. Given, + =3. Clearing of fractions, 1+2+1—x=38 
Lei Le . 
—3x?; transposing and uniting, 32x71; whence, v?=1; and x= +7/} 
= +1/3. 
3 


ee. 
-S “LC+3 
=x°—9; transposing and reducing, z?=81; whence, 2= +9. 


10. Given, 


=. Clearing of fractions, 127+ 36--12x7 +36 


11. Given, 27 +5x-1=8x—11x-1, Transposing and reducing, 16a—-1=2; 
multiplying by x, 16=2?; whence, x= +4. 
e443: 2-3 


12. Given, + =31. Clearing of fractions, 37?+18%+27 
ak +S 


+32?— 18x +27 =10x? — 90; transposing and reducing, 4%?= 144; extract- 
ing the square root, 2x = +12; whence, 7= + 6, 
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13. Given, ——-+-— =1. Clearing of fractions, 77+47+2?+2%=2? 
etl] a+ 4 


+5x+4; transposing and reducing, 77=4; whence, a= + 2. 


14. Given, -- se ae =a = Clearing of fractions, 6z?+ ab =az?+ab?; 
x x | 


transposing, a -—@)x*=(b—a)ab; whence, x= +7/ab. 


15. Given, (n—2)?+(n+x)§=38n'. Expanding, n?—38n?x~+3na?—23 


+n?+3n2x + 3n2?+ 2° =3n'; transposing and uniting, 6nxz?=n*; whence, 
2 


n ere 
zy’ =—; and r= +—//6. 
6° an ra 


Art. 279. (page 205.) 


2 


1 : 
4, Given, (c+ a)? = Squaring, 7+a= ; clearing of 


(x— a)? “&—a 


fractions, z? -a?=a"; transposing, z?=2a?; whence, r= +ay/2. 


5. Given, yf (x + m)= 7 fu + 7/(n*+27)}. Squaring, «+ m=2 
+ y(n? + x); transposing, m = 7/(”? + x); squaring, m? = n? + 2?; 
transposing, x?=m?—n?; whence, v= + 7/(m?—n?). 


6. Given, j/(r+a) Se Clearing of fractions, 7/ (2?.— a?) 


7 (e-Q) 

= 6; squaring, 7? — a? = 67; transposing, z? = 62+ a?; whence, x 
= + 7/(a?+0?). 

7. Given, fx? + 2aa.+ /(x?-4)}=a+2. Squaring, 27+ 2az. 
+1/(2#?—4) = a? + 2az + 27; transposing, 7/(z? — 4) = a?; squaring, 

—4=aq'; whence, r= + y/ (a*+4). 

8. Given, 7 fx?+7/(a'—m*)}=n. Squaring, x?+7/(z*—n‘) =n?; 
transposing, 7/ (v*— nt)= n?— x7; squaring, v*— nt= n*— 2n2x2+ at; 
transposing, 2n?17?=2n*; whence, r= =n. 


9. Given, 7/(a@+m) =’ (a?+n?). Raising to fourth power, x?+2mz 


ie : n?—m 
+m?=2z?+n*; transposing, 2mx=n?—m?; whence, oh . 
m 
a0. Gayen, 24: 7/( + 2) iia Clearing of fractions, 
V (a? + a) 


xy (a?+2?)+a?+z7?=2a’; transposing, 71/(a?+2?)=a*?—az?; squaring, 


; : a 
Qn? 1 aed — yt 22 4. 2.2 — cyt as gees 
a’x" + «t= a*t—2a*x?+24; transposing, 3a72?=a*t; whence, r= +3V3 


Arr, 280.] PROBLEMS. 109 


Art. 280. (page 206.) 


3. Let 7$+%=the larger number; and 74—a2=the smaller number. 
Then, (7;+2)(74—2%)=54; expanding, 561—2?=54; transposing, 
x*?=21; whence, y= +11; then, 74+2=9; and 7i—xv=6. 


4, Let “aren ge number; and 6—2=the smaller number. 

Then, (6+2x)?+(6—2%)?=74; expanding, 36+127+27+36—12r+2? 
=74; ee is aacoeeing, 2x?=2; whence, 2?=1; and x= +1; 
then, 6+2=7; and 6—a2=5. 


5. Let x+24=the larger number; and 2 —21=the smaller number. 
Then, (a + 23)(%--23) = 84; expanding, x? — 61 = 84; transposing, 
x*= 904; whence, = +91; then, 7+ 21=12; ~—23=7. 


6. Let 12+2=the greater part; and 12—z=the smaller part. 
Then, (12+2%)(12—2%)=140; expanding, 144-—2?=140; whence, 
w= +2; then, 12+7=14; and 12—2=10. 


7, Let 2+2=the larger number; and #—2=the smaller number. 
Then, (7 +2)?+(x—2)?= 208; expanding, 2?+47+4+a?—4%+4= 208; 
transposing, 27? = 200 ; whenee, x= +10; then, 7+ 2=12; and 2 = — 2= 8. 


Pe 3a? | 
8. Let c=the number. Then, oes Nima whence, oe and 
e= + 24, 


2 
9. Let z=the number. Then, oa +18; elearing of fractions, 


9x7 = 8x74 1296 ; transposing, a?= 1296; whence, 2= + 36, 


10. Let 4z=one number; and 54=the other number. 
Then, 25a?—16z?=81; whence, 9z?=81; and x= +3; then, 4v=12; 
and 5x” = 15, 


11. Let =the greater number; and sg the lesser number. 
uv 


2 j : 
Then, 5733 clearing of fractions, z7=144; whence, x= +12; and 


12. Let 5v=the length; and 27=the breadth. © 
Then, 10x? = 640 rods; whence, x= +8; then, 5c=40; and 2v=16, 
10 
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2 
13. Let y=the number. Then, 170— id = 26; transposing and chang- 


2 
ing signs, ~ = 144; extracting the square root, ta +12; and 7=36. 


14. Let x=the number. Then, H2anj—a( SE)’ +28; expanding, | 


4 2 ty n 
827 = — +28; transposing, ~ = 28; whence, x= +6. 


15, Let x=the side of larger; and = =the side of smaller. 


2778 
Then, zx? — 


3 8 
= 999; collecting, 8 999; dividing by 37, mi ea a 
64 64 
extracting the cube root, aS 3; whence, x=12; and +- 9. 
16. Let 3x =the number of yards; and 27 = price per yard. 
Then, 6x? =216; whence, x=6; then, 3x%=18; and 27=12. 
17. Let 5u=the length; and 4v=the breadth; then, 18v=the dis- 
tance round the field; and = =the number of acres in the field. 
2 23 : 2 
Then, — x 6x = 90x; reducing, ~ = 90x; dividing by 52, 7718; 
whence, z? = 144; and x= +12; then, 5y=60; and 47=48. 
] 3 : 81 Si 
18. Let ~ = part remaining each time. Then, — =wine in first re- 
ae 
mainder ; and ST _ wine in second remainder. 
x 
81 
Hence, ~ = 36;. whence, r=$3=$; ~=2%, .*, 8—2=1, part drawn 
each time; 4 of 81 = 27, ete. 


Second SotuTion. Let x=the number of gallons drawn the first 
81—z 
=the 


time; then, 81—x=the number of gallons of wine left; 


quantity of wine in one gallon of mixture; 81—2=the number of gal- 


: 1—z ‘ : 
lons of mixture left; and eee =the quantity of wine drawn the 


81 — 2)? 
( = =the quantity of wine left. 

(81—<2)? _ 
Then, aod = 36; extracting the square root, sat: 


(8i--z)a 
81 


second time; 


=6; whence, 


x2=27; and 18. 
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AFFECTED QUADRATICS. 
Art, 282. (page 210.) 


6. 


22. Given, v?7-3= ae Transposing, w= 2h; completing the 


z . : 
square, eat rte titi extracting the square root, x— 7~7;=+ {33 


| — 


whence, x = 12, or — 1}. 


23. Given, z?7+ Opa =q. Completing the square, “?+2px+p?=p"+q; 


: , a> ae 
24. Given, zv?—ax=b. Completing the square, 2?—ax+—=b:+— 


4 
se gy? 
~2ie _ extracting the root, 2 — 5 = +1)/(4b + a’); whence, x 


=Haxt 44a’). 


25. Given, x?—2nx=m’?—n*. Completing the square, 2?—2na+n? 
=m’; extracting the root, y~n= +m; whence, x=n+m. 


26. Given, x’—ax—bx=—ab. Completing the square, x?—(a+b)x 
aero) | (a+b)? _ fa 0) fede 


2 ab ——; extracting the root, x — —— 
4 4 4 


,a-6 
— ee whence, t=, or b. 


27. Given, 7+ rt =5. Clearing of fractions, 2?—38¢+1=5x%—-15; 


transposing and uniting, 77—8z=—16; completing the square, x?—8z 
+16=0; extracting the root, y—-4=0; whence, x=4. 
; . ee as : " a 
.28. Given, 7= ier Multiplying by xv, 2?=2xv+3; transposing, 
x?—2x=%; completing the square, v?7—2x+1=4%; extracting the root, 
x—1= +8; whence, y= 21, or —i. 
a ire ] » » 
29, Given, og 12. Clearing of fractions, 7—1+2z? — 6% 
. fe 
_ =12x%—36; transposing and uniting, 2%?—17x= — 35; dividing by 2, 
eka : 17a 
: =-—45; completing the square, 2? — 
the root, x— 17 =2; whence, x=5, or 33, 


nt 


289 .. 0, 1 
+s —y¢; extracting 
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2. @4+6 


30. Given, ee wo 19. Multiplying by 2(7+3), 4+27+6x+9 
ee 

20x ee oe ; 
aes 20; transposing and uniting, 2 ar 7; completing the square, 
’ lie = +4=%; extracting the root, 7-}= +8; whence, x=3, or — 2}. 

: 2 Ke : : 
31. Given, ad + ite 2. Clearing of fractions, 4%?+2?+4%+4 
L+2 20 

=4?+8x; transposing and uniting, 2?—4x2=—4; completing the 


square, x?--4v+4=0; extracting the root, x—-2=0; whence, x=2, 


i 2 ek P : 

32. Given, are + hae 18. Clearing of fractions, 6x?+62?+127+6 
= 13x77+13x%; transposing and uniting, z?+”=6; completing the square, 
v’+x+i="5; whence, x=2, or —38. 

wo ; : : 
33. Given, ——+-——=13. Clearing of fractions, 67?+ 24v+ 24+ 6a 
el 242 
+127+6 = 1327+ 39x+26; transposing and uniting, z7+3”%=4; com- 
pleting the square, 7?+38xv+2=%/; extracting the root, 7+$= +3; 
whence, z= 1, or —4. 


Bnet age ek ee 
1 @x2 
— 5xz?+15u --10=92?+ 9x—18; transposing and uniting, 92?—2lv7=18; 


34, Given, %, Clearing of fractions, 572+1527+10 


cas 12 : 12 
dividing by 9, Rte completing the square, BARE 


extracting the root, 7—-J= + ; whence, =3, or — 3. 


35. Given, x?+2ar=a?. Completing the square, 77+ 2axr+a’?=2a7; 
extracting the root, z+a= +aj/2; whence, r=a(—1+//2). 


36. Given, 3a2x~!—zv= —2a. Multiplying by 7, 3a?-2?=—2az; 
transposing, 7?—2ax=8a?; completing the square, 2?—2axr+a@?=4a?; 
extracting the root, y-a= +2a; whence, x=3a, or —a. 


37. Given, 7?—2axr=6?—a?. Completing the square, x?—2axr+a? 
=?; extracting the root, s—-a@= +06; whence, x=a+b, or a—b. 


838. Given, x?—(a—6+c¢)4=(b~a)c. Completing the sqnare, 
(a—b+e)_(a—6b —c)? 


4 4 
i 2 ne 
_& ate ae = g ; whence, x=a-- 0, or ¢. 
2 2 


xv?—-(a-—-6b+c)x+ ; extracting the root, x 
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Art. 283. (page 213.) 


11. Given, 27?+ax=b. Multiplying by 8, 16z?+8axv=8b; complet- 
ing the square, 16x?+8ar+a’=a?+8b; extracting the root, 4z+a 
= Vy (a?+8d); : whence, 2 =tj)-a+ V (a?+8b)}. 


e300. 9(6—a) 

ee ee a 
=9b(b—a); multiplying by 4, 4%?—12axv=36b?—36ab; completing 
the square, 42?—12ax+9a?=36b?—36ab+9a?; extracting the root, 
2x —3a= = (60—3a); whence, x= 30, or 3(a—4). 


12. Given, 


Clearing of fractions, 2? — 3ax 


13. Given, 7?7+3x=5. Multiplying by 4, 4v7?+12~%=20; completing 
the square, 477+ 127 +9=29; extracting the root, 27+3= + 7/29 
= +5,3851+; wherice, 2=1.1925+, or —4.1925+. 


14. Giyen, v?+2x=5. Multiplying by 4, 4%?+8r=20; completing 
the Gos 4y? + 84 + 4=24; extracting the root, 27+ 2=+)7/24 
= +4,898+ ; whence, 7=1.449+, or —3.449+. 


15. Given, x?—8r=—8. Multiplying by 4, 422—32%=—32; com- 
pleting the square, 47?—327+64=32; extracting the root, 27—8 
= + 7/32= + 5.656+ ; whence, x =6.828+, or 1.172+. 


16. Given, 5%7?7—4x7=2. Multiplying by 20, 100z7?—80x7=40; com- 
pleting the square, 100z?—807+16=56; extracting the root, 107—4 
= + 7/56, or 7.483+ ; whence, 7=1.148+, or 0.348+. 


Art. 289. (page 215.) 


— Given, z?+4z-?=5. Multiplying by 2’, 24+4=5z?; transposing, 
—65xz?= —4; completing the square, x*—5z?+?3=2; extracting the 
square root, eu 3= +3; whence, 7?7=4, or 1; and x= +2, or +1. 


7. Given, x+3)/x=18. Completing the square, 7+3)/xv+?=¥%; 
extracting the square root, 7/7«+$= +3; whence, ;/x=3, or —6; aa 
x=9, or 36, 


2 4 2 1 
8. Given, x*°+427*=5. Completing the square, x* +47°+4=9; 
Bs i 
extracting the square root, v*° +2= +3; hence, x* =1,or—5; andx=l, 


or — 125. 
. 10% 
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9. Given, xu —axr"=b. 
; a? a? 
Completing the square, 2”—az?+—-=0+ ee, 
2 
Extracting the root, ee ; we \ ( b+ ee ) ; 
i 
a 
whence, w= {ja+./(0+2) } ; 


10. Given, x+47"=12. Completing the square, x”+42"+4=16; 
extracting the square root, a+2= +4; whence, x= 7/2, or 1/ —6. 


3 4 
11. Given, 2°+72 7 =33. Completing the square, 23+7x* +42 =16; 


oo 


extracting the square root, 7° +$= +4; whence, x* =}, or—74; then, 
=1, or 561; and x= 47/2, or 47/450. 


a 3 e ee 2 1 
12. Given, /2+2;/2?=%. Transposing and dividing by 2, x* +4x* 
2 1 
=75; completing the square, x* +}u°+75;=4; extracting the square 
1 4 | 
root, 7° +4=+4; whence, x* =i, or —3; and a= d, or —24. 


n 
13. Given, xr™—ax® =b. 
° n a’ a? 
Completing the square, 2"—az* + a =bH+ = : 
ree : 
Extracting the square root, 2? — : = + J (0 + “| ‘ 
nr 

whence, afc 


/424+2. Ata er 
M2. ifs 
+8)/x+x; transposing and uniting, «—6)/x=16; completing the 
square, 7—6)/x+9=25; extracting the square root, /x%—3= +5; 
whence, )/2=8, or ~2; and v= 64, or 4. 


14. Given, Clearing of fractions, 27+2)/x2=16 
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Art. 291. (page 216.) 
6. Given; 7/(5+%)+ j/(5+2)=6. Completing the square, )/(5+2) 
+7 (5+x)+4=%8; extracting the square root, #/(5+2)+4= +43; 


whence, j (O+2)=2, or —38; raising to the fourth power, 5+xz=16, or 
81; whence, x=11, or 76. 


2 : 2 
7. Given, (- + x) b (= «) =40. Completing the square, (- + *) 
x x i: 


4 : A 
+6 (+2) +9= 49; extracting the square root, —+2+3= +7; whence, 
x - 


ate =4, or —10; clearing of fractions and using first value, 4+2?=47; 


transposing, x?— 42= — 4; completing the square, 7?—4a7+4=0; extract- 
ing the square root, x=-2; clearing of fractions and using second value, 
4+a*=—10x; transposing, x?+10%=—4; completing the square, 2” 


+10%+25=21; extracting the square root, +5=+)4/21; whence, 
t= —5+y21. ; 


8. Given, x— 1/(x+5)=1. Adding 5,x+5—17/(x+5)=6; completing 
the square, 7+5—7/(%+5)+4=%5; extracting the square root, 7/(x+5) 
—}= +3; whence, ;/(2%+5) =3, or —2; then, x+5=9, or 4; and x=4, 
or 1, 


BS Given, @-4)'~6/ (24) -—.. Cleiingidt Aactions, (24) 
=a. © 


. 3 3 
—6(v—4)*=16; completing the square, (x—4)’--6(a—4)* +9=25; 
3 3 
éxtracting the square root, (x—4)*+3=+5; whence, (x—4)* =2, 
2 
or —8; then, ¢—4=2*, or 4; w=44+7/4, or 8. 


10. Given, (x?+2x%—3)?+7(z?+2x%—3)=60. Completing the square, 

(22+ 2x—3)?+7(a2+2a—3)+42 = 289; extracting the square root, 2 
+2x¢--3+3= +417; whence, 2?+27=8, or —9; completing the square 
with first value, 7?+2r+1=9; extracting the square root, y+1= +3; 
whence, 2=2, or —4; completing the square with second value, 2+ 2x 
+1=—8; extracting the square root, a+ 1= +2)/—2; whence, v= —1 
st 2)/—2. 
11. Given, (z?—9)?—11a?+40=21. Adding 59 and factoring, (a?—9)? 
—11(a?— 9) =80; completing the square, (~?—9)?—11(z?—9) + +z = *4; 
extracting the square root, 2?—9—13 = + 2}; whence, 2?=25, or 4; and 
t= 46, or + 2, 
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12. Given, (v?—4a+5)?+4a?—16”%=—8. Adding 20 and factoring, 
(v?—4x%+5)?+4(2?—4xv+5)=12; completing the square, (x?—4x%+5)? 
+4(a2?~—4¢%+5)+4=16; extracting the square root, 7?—4%+5+2= 44; 
whence, 7?— 4a == —3, or —11; completing the square, ?—4v+4=1, or 
--7; extracting the square root, —2= +1, or + {/—7; whence, x=3, 
or 1, or 24+ 7/-7. 


PROBLEMS PRODUCING AFFECTED QUADRATICS. 


4. Let x= first one’s share; and 50—x=second one’s share. 

Then, 2(50—2) = 600; expanding and changing signs, 2? — 50% 
= — 600; completing the square, 2? — 507 +625=25; extracting the root, 
x—25= +5; whence, x= 30, or 20; and 50—x#= 20, or 30. 


008 


5. Let x=length; : = breadth. 


2016 

x 
posing and dividing by 2, x?—64z%= —1008; completing the square, 2” 
—64v+1024=16; extracting the root, ~—32— +4; whence, 7=36, or 


28; and sie = 28, or 36. 
x 


Then, 2%+ 


= 128; clearing of fractions, 277+ 2016 = 1282; trans- 


Although both these answers are positive, yet only the first fulfills the condition 
of the question, since the length must be the longest side. To make the second results 
true, we must take x equal to the breadth. : 


6. Let x=the number in file; and x+60=the number in rank. 

Then, z?+60x=1600; completing the square, x?+60x+ 900 = 2500; 
extracting the square root, x+30= £50; whence, x=20, or —80; and 
x+60=80, or —20. 


If the example read, each file exceeds. each rank by 60, the second results will be 
arithmetically true. 


7. Let x=number of Bibles; oe =price of one Bible. 
x 
5000 
x 
dividing by 550, a2?—129°7=199; completing the square, 27—12°x 


Then, 5502 — 5000 = 


; clearing of fractions, 550z?— 5000z = 5000 ; 


+ 2500 — 3899; extracting the square root, s—$2= + $9; whence, 2 
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8. Let x=the length; and 24—x=the breadth. 

Then, (24—2)~=35(u—24+2); expanding, 24% — x?=70x -- 840; 
transposing and uniting, 2?+46a2=840; completing the square, 2+ 462 
+529 = 1369; extracting the root, 2+23— + 37; whence, x= 14, or —60; 
and 24—2 = 10, or 84. 


9. Let y= A’s number; and 10—x=B’s number; then, 223 price of 
~ 2 


one of A’s; Saba = price of one of B’s, 


Then, ee =1; clearing of fractions, 120 —12%—12%=10v—2?; 
a awe 
transposing and uniting, v7—34x%=—120; completing the square, 2? 


— 347+ 289=169; extracting the square root, c—17= +13; whence, 
x= 30, or 4; and 10—x= — 20, or 6. 

The first pair of answers will be arithmetically correct if the question reads thus: 
A bought some ese and B sold some, when they had 10 more than at first; A paid 


12 cents and B received 12 cents, and A’s oranges cost one cent more apiece than B’s; 
how many oranges did A buy and B sell? 


10. Let =the number of sheep; then, oo original price per head ; 
x 


and "; = price per head by second condition. 
Then, = oon =1; clearing of fractions, 1807-1802 +360 = 2? 
x— z 


—2x; transposing and uniting, x?—2x=360; completing the square, x? 
ae = 361; extracting the square root, y-1= +19; whence, 7=20, 
or 18. 


' Had he bought two more for the same money, they would have cost $1 per head less. 
These conditions make the second answer arithmetically true. 


ll. Let y=the number of miles he traveled per hour; then, caig 
* 


time required; and =the time required by second condition. 


Then, cai = 6; clearing of fractions, 48a +192 — 48a = 627+ 24x ; 
Ss 
reducing and dividing by 6, x7+4x%=32; completing the square, x?+ 4a 


+4=36; extracting the square root, y+ 2= £6; whence, x=4, or —8. 


12. Let x=the number of rows; and 2+3=the number of trees. 

Then, 7(~+3) =180; expanding, z7+3x=180; completing the square, 
w+ 3x+2= 729; PF ecting the square root, 7+ $= + 27; whence, 7=12, 
or —15; fad x+3=15, or —12. 
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13. Let 2=number coins of silver ; and 52—a”=number coins of cop- 
per; then, 7(52—2)=value of the silver; and 2(52—2) =value of the 
copper. 

Then, 27(52—2)=200; expanding and dividing by —2, 2?—52z 
= —100; completing the square, v?—527+676=576; extracting the 
square root, v—26= + 24; whence, x=2, or 50; and 52—z=80, or 2. 

Although both values of x are arithmetically true, the conditions of the question 


require the first to be used, since we do not have silver 2-cent pieces and copper 50-cent 
pieces. 


() : 
14. Let x=the number of paupers; then, oe a each received ; 
a 


600 
and aoe = what he expected them to receive. 
+5 


600 600 
Then, ae 10; clearing of fractions, 600x + 3000 — 600z = 102? 
+502; transposing and Reena by 10, x?+52=300; completing the 
square, v?+5v+25=1225; extracting the square root, 7+$= + %3; 


whence, x= 15, or — 20. 


15. Let =the number of persons; and 2+ 30=what each pays. 
Then, x(v+380)=1000; whence, x = 20, or — 50. 


16. Let x=the first digit ; and 10—x=the second digit. 
Then, 2?+100—20%+2?=52; whence, 7=4, or 6; 10-x=6, or 4. 


17. Let x=cost of the horse; then, ae =gain per cent.; and qa ae 


= gain. 
Then, r+ =111; whence, x= 90, or -- 190. 


2 
18, Let =the sum laid out; then, Fe the loss per cent.; and =o 
=the loss. ; 


2 4 
= 524; whence, x =40, or 60. 


19. Let x= the rate of sailing; then, ma =the number of hours re- 
2 


quired to go down the river; and - =the number of hours required to 


return, 
90 90 : , 
Then, ——+——.=16; clearing of fractions, 902~270 + 90z + 270 
Z2+3 x£-—3 : 
‘= 162?—144; whence, 7=12, or —$. 2 


% 
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20. Let v=the number of sheep; iad =the price per head ; ad 
- - xt+4 
=the price per head by second condition. 
~ Then; oe 1; clearing of fractions, 80a + 320—80x=2?+4a; 
a i oh 3 
whence, «= 16, or —- 20. 
; 216 
21. Let «=the price per pound ; —— =the number of pounds. 
Then, = =8; clearing of fractions, 2167+216—216x%= 32? 


+32; whence, 7=8, or —9; and eo ae or — 24. 
Rs, 


22. Let x=the width of frame; then, (18+12)2+47=60+4% =the 
length of frame; and 18 x 12=216=the surface of frame. 

Then, (60+ 4x)x=216; expanding, 4%?+607=216; whence, x=3, or 
—18. 


23. Let x=the number to be bought for twelve cents; then, te =the 
x 


; 12 A 
price of one egg; vs =price of one egg by second condition. 


] 1 
Then, a“ = =1; clearing of fractions, 144% — 1447+ 288 =xz?—2z; 


whence, v==18, or —16; and ee 
x 


24. Let x=B’s rate of traveling; and x+1=A’s rate of traveling; 
then, * = =the number of hours B takes ; and aa =the number of hours 
A takes. 

Then, ——-——=1; clearing of fractions, 907+90—90%=2?+2; 


whence, x7=9, or —10; and x+1=10, or —9. 


25. Let x=the number of yards; and eae see of one yard. 
: x 


Then, 647—72= = ; clearing of fractions, 13a?—1447=144; whence, 


x=12, or — 44%. « 
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Art. 297. (page 221.) 
wy =16: (1) 
See ae (2) 
15 
From (1), anne (3) 
ce 
eas 15 
Substituting in (2), a+ ae 85 (4) 
Clearing of fractions, x7*+15=82z; (5) 
whence, x=6, or 3; 
and y=, oF} 
ead «Bee: 3 ’ (1) 
: v-y?=21 (2) 
Dividing (2) by (1), Sie 7s (3) 
Adding (1) and (3), <5; 
whence, y=2 
Lt+y= 6 ’ (1) 
+e =20 (2) 
From (1), “x=6-Yy; (3) 
Squaring (3), x? = 36 —12y+y*; (4) 
Substituting in (2), 36—l12yt+y’?+y?=20; 
Reducing, y’—by= —8; 
Completing the square, y?—b6yt+9=1; 
whence, y =A, or 2; 
and — x= 2, or 4, 
wy = 8 ’ (1) 
4x ~ 38y = 10. (2) 
Peau (1), ee (3) 
¥Y 
oo 32 
Substituting in (2), es — 8y=10; (4) 
Clearing of fractions, 82—3y?=10y; (5) 
whence, ¥ = 2, or — 53; 
and — z= 4, or — 14. 
Qe+yatl; (1) 
327 — yi = 2. (2) 
From (1), y= 1l1—Zep 
Substituting in (2), 382?—121+ 44a - 427?=2; (4) 
Reducing, a? — 44a = - 123; 
whence, = 3, 0F Si5 
and - y =5, or —71, 
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7. xy =18; (1) 
by — 2x = 12. (2) 
From 1, — : (8) 
' * a 
poy, 54 
Substituting in (2), ae 2% =12; 
Clearing of fractions, 54— 277 =127; 
whence, x=3, or —9; 
and y=6, or —2. 
8. ee (1) 
vy 
+ 7 =13. (2) 
oa -=5-=; (3) 
y a 
Substituting in (2), ns +25— a + as: =13; 
x? <a 2g 
Reducing, ne se 6; 
ge 
Completing the square, a +%5=1; 
z 
whence, coe 2, or 3; 
Ps 
and L=}, OF $3 
then, y =, or } 
9. wy=-35; (1) | 
x?— y?=24 (2) 
From (1), r= = : 
Y 
Substituting in (2), 12?) _ y= 294; 
Clearing of fractions, 1225 — yt = 24y?; 
Completing the square, y*+24y?+144=1369; 
Extracting the square root, i +12 + 37: 
whence, y? = 25, or —49; 
and y= +5, or +7/-1; 
also, x= +7, or + 5)/—1. 


11 
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10. x — ys =28(x—y); (1) 
x+y =6. (2) 
Dividing (1) by (w—y), ayy (3) 
From (2), x=6~-Y; (4) 
Substituting in (3), 36—1l2y+y*+ 6y—y?+y?=28; (5) 
Uniting, y’* —by= —8; 
whence, y=2, or 4; 
and c= 4d tee, 


Most of these problems may also be solved as shown in Example 1, Case ITI. 


Art. 299. (page 223.) 


These problems may all be solved by the method given in the Algebra, 
but some are capable of shorter solutions, which will be given below. 


x? —Quy=5; (1) 
x? —y? =21. (2) 
Let UH Or: 
Substituting in (1 - a—2vz*=5; Ah) 
Substituting in (2), gr aes (4) 
From (3), v=; (5) 
21 
From (4), Ti os ae (6) 
‘ 5 edi 
Equating (5) and (6), [oa (7) 
Clearing of fractions, 5— §v? = 21 —42u; (8) 
Reducing, v— y= —18; 
whence, v=, or 8; 
Substituting in (5), = a 
and z= +5, or +4/—-38; 
whence, y= +2, or + $)/—-8. 
3 v—y’?=12; (1) 
ae — wy t-9y* = 12. (2) 
Equating (1) and (2), 2’—y?=2?—ay+t+y’; ~ (3) 
Uniting, ay = Bey: oe 
whence, B= Dy; : (4) 
Substituting in (1), 4y?—y*?=12; 
whence, yy =A4; 
and y= +2; 


also r= +4, 
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4. xy(e+y) = 20; (1) 
xy (2x — 3y) = 20. (2) 
Equating (1) and (2), a’y(x+y) =2’y(2x—3y); 
whence, x=4y; (3) 
Substituting in (1), 80y* = 20; 
whence, yt=h; 
and Ve 
then, y= +1,/2, or +4 -2; 
and Bot 21/2, or + 21/2, 


5. x? —xry=8; (1) 
x? —y?=12 (2) 
Dividing (1) by (2), ——=#; (3) 
a ota wry 
Clearing of fractions, x= 2y; (4) 
Substituting in (2), 4y?—y'?=12; 
whence, yi=A4; 
and y= +2; 
also, = +4 
Solving this problem by substituting vx for y, we have 
x?— va? =8; (1) 
x? — vig? = 12, (2) 
Equating values of 2’, i . oT ae ; (3) 


Clearing of fractions, 


whence, 
Substituting the first value, 
and 


Substituting the second value, 


and 


- whence, 


8—8y?=12—12v; 


v=1, or 4; 
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6. x?+xy=10; (1) 
at+y?=13, mee i 
Let Y=VUX; 
Substituting in (1), a+ ve? = 10; (3) 
Substituting in (2), v?+v74? =13; . (4) 
; 10 Is 
Equating values of 2? = ; 5 
ii ae : 1l+y 1+v?’ 6) 
Clearing of fractions, 10+10v?=13+130; (6) 
Reducing, y2*—1iy= 3; 
whence, v={, or—F; 
me 10 
Substituting first value, op = =4; 
: 1+3 
whence, ' $s ck 2s 
sok 10 
Substituting second value, A al pee oe 
: : gee. 5 
whence, e= + 3/2; 
and y= +3, or = 4/2. 
7. : e—y=3.. (1) 
xe? — Qay + 2y? = 2. (2) 
Let Y=vr; 
Substituting in (1), x? — vx? =3; (3) 
and in (2), ve? — Qu? + Qv*z*=2; (4) 
: 3 2 
Equating values of 2?, ie? Lee (5) 
Clearing of fractions, 3—6v+6v?=2—2v?; 
whence, vV=4%, Or 4; 
: 3 
Substituting first value, Oe er ae; 
whence, C= Ey 
oan 3 
Substituting second value, v= - 
ive 
whence, t= o/h 


and y= +1, or +475. 


Arr. 301.] 


4. 


11* 


TWO UNKNOWN QUANTITIES. 


Art. 301. (page 224.) 
ay = 20; (1) 
x—y=1. (2) 
Squaring (2), e—Qayt+y?=1; (3) 
Multiplying (1) by (4), 4ry = 80. (4) 
Adding (3) and (4), “+ 22y +7? =81; (5) 
Evolving, zt+y= +9; (6) 
Adding (2) and (6), x=5, or —4; 
Subtracting (2) from (6), y =4, or —5. 
V ty =2; (1) 
V&+Vy=3s. (2) 
Squaring (2), U+2fryt+y=9; (3) 
Multiplying (1) by (4), 4//xy =8. (4) 
Subtracting (4) from (3), %-—2/ayty=1; (5) 
Diaaiving. V«t-vy=#=1; (6) 
Adding (2) and (6), Vy z=2, or 1; 
whence, x=4, orl; 
Subtracting (6) from (2), v¥ y=, or 2% 
whence, y=1, or 4. 
fie =3; (1) 
x* 4x 
ot a = 32 (2) 
: : x? 4x 
Completing the square in (2), —~+—-+4=36; (3) 
Y 
Evolving, TG 6; (4) 
y 
-s 
whence, —=4, or —8; 
y 
and x=Ay, or —8y; 
Substituting first value in (1), 4y—y=3; 
whence, y=1; 
and xr=A4; 
Substituting second value in (1), —8y—y=38; 
whence, y=—4; 
and. v= 22 
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a. 


ry =15; 


(xt+y)?—6(a+y) = 16. 


Completing the sq. in (2), (w+y)?—6(a@+y}+9=26; 


Evolving, 

whence, 

Squaring (4), 
Multiplying (1) by 4, 
Subtracting (6) from (5), 
Evolving, 

Adding (4) and (8), 
Subtracting (8) from (4), 


8. 


Dividing (2) by (1), 
Subtracting (3) from (1), 
whence, 

Substituting (4) in (1), 
Multiplying (5) by 3, 
Subtracting (7) from (2), 
whence, 

and 

Substituting in (6), 

and 


Dividing (2) by (1), 
Squaring (1), 
Subtracting (4) from (3), 
whence, 

Adding (5) to (3), 
“Evolving, 

Adding (1) and (7), 
Subtracting (1) from (7), 


ety—3= +5; 
xt+y=8, or —2; 
x’? + 2ry+y" = 64, or 4; 


4ry = 60. 


v*— Qay +4? =4, oF -—OGe 


{SEct. vir. 


(1) 
(2) 
(3) 


(4) 
(5) 


(6) 


(7) 


a—y = £2, or £2)/—14; (8) 
2=5, 3, os ~be 
y =8, 5, or -1+/—14; 


atyYayty=9; 
2? + ry +o ae 27, 
t—Vayty=3; 
V xy = 3; 

xy =9; 
w+y=6; 


Suy = 27; 
x’?—2Qry+y*?=0; 
Ya 
t=; 

t=} 

y¥=3. 


L—-Y=2; 
v—y=152; 


+ ry +a TG: 
v?— Wy +y?=4. 
Sry = 72% 
ry =24; 
x? + Qry +y?=100; 
xt+y= +10; 


x=6, or —4; 
y=4, or —6. 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 


(1) 
(2) 
(3) 
(4) 


(5) 


(6). 


(7) 


TWO UNKNOWN QUANTITIES. 
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(1) 
(2) 


ART. 303.] 
10. —y®=19; 
xy — xy’ = 6. 
Multiplying (2) by 3, oxy — 32y* = 
Subtracting (3) from (1), 23— 82?y+ 38ay?—y? = 
Extracting the cube root, w—y=1; 
Dividing (2) by (5), ry =6; 
From (5), e=1+y; 
Substituting in (6), yty?=6; 
whence, y=2, or —3; 
and x =%, or —2 
2 2 
oe Shy ees g. 
a 
x+y=6 
Clearing (1) of fractions, ey = Oey: 
Dividing (3) by (2), v— sy +y’ = bry; 
Squaring (2), 4 fey + yy? = 36: 
ubtracting (4) ) from (5), xy = 36—32y; 
Transposing, 4izry = 36; 
whence, ry =8; 
Subtracting (6) from (4), —2ay+y’ =sry—-8=4; 
Evolving, e—Yy= +2; 
Adding (7) and (2), a=A, or 2; 
whence, y = 2, or 4. 
Art. 303. (page 226.) 
3. : vty + le 19; 
ry t+y=8. 
Multiplying (2) by 2, 2ry + 2y=16 


Adding (1) and'(3), 


uv + Qayty?t2(at+y) =35; 


Completing the square, (v+y)?+2(v+y)+1=36; 


Evolving, 

and 

From (6), 

Substituting in (2), 

whence, 

and 

Substituting 2d value in (2), 
whence, 

and 


rt+yt+1==+6; 


(3) 
(4) 
(5) 


x+y =5, or —7; (6) 
u=d—Y, or—7T-Y; 


Sy—Yy? ty =8; 


y =4, or 2; 
x=1, or 3; 


—Ty—y' +y =8. 


y= —2, or —4; 
“= —5, or —3. 
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4, x—~8y=3; (1) 
x?+ Oy? = 45. (2) 
Squaring (1), — wt —bayt+9y?=9; (3) 
Subtracting (3) from. (2), 6xy = 36; (4) 
Adding (2) and (4), x? + 6ry + Oy? =81; (5) 
Extracting square root, r+3y= — 9; (6) 
Adding (1) and (6), x =6, or —3; 
Subtracting (1) from (6), y=], or —2, 
5. ry = ab ; (1) 
x.y 
—+2=2 2 
a b (2) 
: : b 
From (1), wa (3) 
oes by 
Substituting in (2), ; - ee Ze (4) 
Clearing of fractions, b?+ y? = 2by ; (5) 
Completing the square, y*—2by+6?=0; (6) 
Extracting the square root, y=; 
and =A. 
6. z+y?=20; (1) 
LY ~ 2—Y=2. (2) 
Multiplying (2) by 2, 2ry — 2a —-2y=4; (3) 
Adding (1) and (3), 2?+2ry+y?—2(a+y) =24; (4) 
Completing the square, (x+y)?—2(a~+y)+1=25; (5) 
Extracting the square root, x+y—1=+5; (6) 


whence, x+y =6, or—4; (7) 
Substituting first value in (2), ry —6=2; 

whence, ry =8; 

and 2ry =16; (8) 
Subtracting (8) from (1), xv?—Qaey+y’?=4; 

Extracting the square root, t—-y= +Z> (9) i 
Adding (7) and (9), x=4, or 2; 

Subtracting (9) from (7), y =2, or 4 


Other values may be found by using the second value of x+y. This will be found 
to be the case in other examples where the evolution is performed twice. 
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vy 
‘ —+2=1; 1 
x i 
oe ‘ (2) 
: a Se 2 
Squaring (1), a Ls (3) 
Subtracting (2) from (3), Y= 9; (4) 
a 
2 
Subtracting (4) from (2), bE a Se L: (5) 
C100: » : 
Extracting the square root, mee ee Ls (6) 
a 
Adding (1) and (6), * =1; or 0; 
a 
whence, x2=a, or 0; 
~~ y=0, or 6. 
8. v+y?=106; (1) 
a—yt+y(x—y) =6. (2) 
Completing the sq. of (2), 7-—-y+7/(x—y)+i=%; : 
Extracting the square root, y (wy) +4= +8; 
whence, V (x—y) =2, or —3; 
and x—y=4, or 9; (3) 
Squaring (3), x? —Qry+y?=16, or 81; (4) 
Subtracting (3) from (1), 2xy =90, or 25; (5) 
Adding (5) to (1), xu? + Qary+y? =196, or 131; 
Extracting the square root, et+y= +14, or + 7/131; (6) 
Adding (3) and (6), x=9, or —5, or 44 + 37/131; 
and y =5, or — 9, or —44.+ 37/131. 
9. r+y=as—b'; (1) 
a Z 
ze +y*? =a—b. (2) 


2 
3 


Dividing (1) by (2), x _atyt ty! =a?+ab+b%; (3) 


1 
Squaring (2), xt +o0ty? +y% —a—2ab+b% (4) 
| y 
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Subtracting (3) from (4), 
Dividing (5) by 3, 

2 
Subtracting (6) from (3), 2? 


Extracting square root, 


whence, 
and 
also, 


Norr.—Some may prefer to substitute v3 for 2 and 23 for y, and thus avoid fractional 


exponents. 


10. 


Multiplying (1) by 3, 
Subtracting (3) from (2), 
Extracting the cube root, 
Dividing (1) by (5), 
whence, 

and 


il. 


Multiplying (1) by 3, 
Adding (2) and (3), 
Extracting the cube root, 
Dividing (1) by (5), 
whence, 

and 


12. 


Squaring (1), 
Dividing (3) by 2, 
Adding (2) and (4), 
Extracting the square root, 


Adding (1) and (6), 
Extracting the square root, 


QUADRATIC EQUATIONS. 


[Secr. vir 

1 

an by? — —3ab; (5) 
a4 

af y* =—ab; (6) 
ee ae 

~QrF yi +y? =a?+2ab+6'; 

2) 8 

a*—y* =+(a+b); (7) 
1 

«* =a, ore: 


x= a}, or — 6°; 
ae 3 o 
y= — 0’, or a’. 


ay—xy?=6; (1) 
g—y=19, (2) 
32°y — 3xy?=18; (3) 
x3 ~-3a°y+3ay?-—y=1; (4) 
e—y=1; (5) 
ry=6; (6) 
x=3, or —2; 
y =2, or —3. 


vy + aya Oe ee 
as+y%=65. (2) 

3z7y + Say" = GOs TG) 

3+ 8z°y + 3xy"?+y%=125; (4) 


xty=5; (5) 
ay=4; (6) 

z=4, orl; 

y=1, or 4. 

ae 

ory = 2a OF ee (1) 
at +t tO, (2) 
Aa*y? =4ab ; (3) 
Qa7y? = 2ab; (4) 


t+ Qa? + yt=a?+2ab+6%; (5) 


etigi= +(at6); (6) 


1 1 
224+ 2ay+y?=a+2a7b* +b; (7) 


aty=+(/atyb); (8) 


a 
Subtracting (1) from (6), 2?—2ay+y?=a—2a"*b* +b; (9) 


Extracting the square root, 
Adding (8) and (10), 
whence, 


a—y= +(/a-—yb); (10) 
x=7/a, orb; 
y=/ ), or a. 
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13. Ve-Vy=1; 
x—y=7. 
Dividing (2) by (1), xt Payt+ fy=T; 
Squaring (1), {272-2 ay+ Py*=1. 
Subtracting (4) from (3), : 3)/ay=6; 
whence, Y ty = 2; 
and xy =8; 
From (5), ee 
Substituting in (2), . —Yy=T7; 
Clearing of fractions, 8—y=Ty; 
whence, ~ y=1, or —8 
an x=8, or —1 

14. ; ry = 36 ; 

e—-Y=VU+VyY. 
Dividing (2) by /x+yy, Vx-Yy=l; 
whence, : Vt=1t+Vy; 
Extracting square root of (1), ry = +6; 
Substituting from (4) in (5), VWuty= +6: 
whence, y=4, or 9; 
and x=9, or 4. 

15. | ry =6; 

xv? — 3x4+3y=10-—y7. 

Multiplying (1) by (2), Qry =12; 

Subtracting (3) from (2), 2?—Qay+y?—3(a—y) = —2; 

Completing the square, (w—y)?—3(u—y)+$=4; 

Extracting the square root, a—y—%= +4; 

whence, x—y=1, or 2; 

From (7), x=yr+l; 

Substituting in (1), yy t+y=6; 

whence, a y=2, or — 3; 


and x=8, or —2. 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 


QUADRATIC EQUATIONS. 


16. 


Dividing (1) by x+y, 
Reducing, 

Multiplying (2) by 12, 
Adding (4) and (5), 
Extracting the square root, 
Dividing by 3, 

whence, 

Substituting in (2), 
whence, 

and 


af. 


Squaring (2), 

Subtracting (1) from (3), 
Subtracting (4) from (1), 
Extracting the square root, 
Adding (2) and (6), 
whence, | 

and 


{Sucor, vit. 
B+yi=aty); (1) 
ry = 3. mee 
w—ayty=elaty)?; (3) 
927 — 30xy + 9y*=0; (4) 
12xry = 36; (5) 
9x? —18xry + 9y? = 36; (6) 
3x — 3y= +6; 
w—y= + yar 


x=2+y, ory—2; (7) 


2y+y"=3, or y?—2y=3; 


y=1, or —3, or 3, or —1; 
x=3, or —1, or 1, or —3. 


Note.—Negative exponents may be avoided by substitution. 


18. 


Squaring (1), 
Subtracting (2) from (3), 
Subtracting (4) from (2), 
Evolving, 

Adding (1) and (6), 
whence, 

and 


19. 


Squaring (1), 

Multiplying (3) by (2), 
Adding (4) and (2), 
Extracting the square root, 
Subtracting (4) from (2), 
Extracting the square root, 
Adding (6) and (8), 
whence, 

and 


city et ie 
ait ye (2) 
a+ Qaly + y t= ae a) 
ae et Le 
eda ly ly-tades (6) 
ee Mil 

z=, or}; 

x= 2, or 3; 

y = 3, or 2. 
v+y"=25; (1) 
xvi+y' = 337; (2) 
xi + 2r2y?+ y* = 625 ; (3) 
22?y? = 288 ; (4) 
xt — 2x2y?+ yt = 49; (5) 
uy > se 


xr? =16, or 9; 
v= +4, or +8, 
y= +3, or +4, 


y=6; OD 
atrypao. (2) 
xy" = 36 ; (3) 
Dates? TDs (4) 
+ 2x*y? +y*= 169; (5) 
v+y?=+13; (6) 
tt — 2x*y? + yt = 25; (7) 
vi—y t= +5; (8) 

z?=9, or 4; 


x= +3, or +2; 
y= +2, or +3. 


So ae 
See ae ny ee ae " 
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20. a+y=5: (1) 
x +y* = 257. (2) 
Raising ( 1) tothe 4th power, x + 4a3o + bay? + 4xy>+ y- = 625: (3) 
Subtracting (2) from (3), 4x*y + bay" + 4ary? = 368 ; (4) 
Sq. (1) and multiplying by 4zy, Axio + Sxty?+ 4ry3 = 100zy. (5) 
Subtracting (4) from (5), 2x7y? = 100xy -— 368 ; (6) 
Transposing and reducing, xy? —50xy = — 184; (7} 
Completing the square, x’y* — 50xy + 625 = 441 ; (8} 
Extracting the square root, ay—25= +21; (9} 
whence, xy =4, or 46; (10) 
From (10), as 
y 
Substituting in (1), = +y=5; 
whence, . y=1, or 4; 
and v=4, orl. 


PROBLEMS PRODUCING QUADRATICS WITH TWO UN- 
KNOWN QUANTITIES. 


i; det 


and 


Then, 
and 


From (1), 
Substituting in (2), 
Reducing, 

whence, 

and 


2. Let 


and 


Then, 
and 


Dividing (2) by (1), 

Adding (1) and (3), 

Subtracting (1) from (3), 
12 


x=one number; 
y = other number. 


a+y=T; (1) 
£2 + 4/7 = 25. (2) 
: entry; AS) 
49—l4y+y*+y?=25; 
y’—Ty = —12; 
y =3, or 4; 
w=A4, or 3. 


x=first number ; 
y =second number. 


i 


r—Yy=2; (1) 

a? -- y? = 20. (2) 

zt+y=10; (3) 
x=6; 
y=. 
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[SEcT. VII. 


3. Let x? =the first part ; 
and y? =the second part. 
Then, ety?=97; (1) 
and e+y=13. _ (2) 
From (2), x=13-y; 
Substituting in (1), 169—26y+7?+7?=97; 

Reducing, y?—-138y = — 36; 
whence, y =4, or 9; 
and = 16, or B14 
then, 2? = 81, or 1B; 

4. Let 2? =the first number; 
and y* =the second number. 
Then, —y=a; (1) 
and x—y=4)/ 2a; (2) 

Dividing (1) by (2), aty=1/2a (3) 
Adding (2) and (3), v= 4,/2a; 
whence _ x= 3a; 
a 
d ta, 
an y : 
5. Let x =the first number; 
y =the second number. 
Then, ry=3(xt+y); (1) 


and 

Multiplying (1) by 2, 
Adding (2) and (3), 
Transposing, 
Completing the square, 
Extracting the square root, 
whence, 

Substituting in (3), 
Subtracting (8) from (2), 
Extracting the square root, 
whence, 


and 


x?+y?=160; (2) 
2ry=6(a+y). (8) 
x+ 2ay-+y? = Oat) + 1G: 


(x+y)?—6(x+y) =160; (4) 
(~+y)?—6(x+y)+9=169; (5) 


xty—3= +13; (6) 
x+y = 16, or—10; (7) 
2xy = 96; — (8) 


2? —2ry+y? =64; (9) 


a—y=+8; (10) 
x=12, or 4; 
y =4, or 12, 
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6. Let x =the first part ; 
and y =the second part. 
Then, x+y=10; (1) 
and : a4)" = 280 (2) 
Dividing (2) by (1), v?—ayty?=28; (3) 
Squaring (1), — x? + 2Qay+y? = 100. (4) 
Subtracting (3) from (4), Sry =72; (5) 
Dividing (5) by 3, ry =24; (6) 
Subtracting (6) from (3), e?—Qy+y?=4; (7) 
Extracting the square root, E—y= +2: (8) 
Adding (8) and (1), x=6, or 4; 
whence, y =4, or 6. 


This can also be solved by substituting the value of x in (2). 


7. Let x =the first number ; 
= y =the second number. 
Then x-Yy=3; (1) 
and : a3 —y? =117. (2) 
Dividing (2) by (1), AA tat yt 30: (3) 
Squaring (1), x? — Qry+y" =9. (4) 
Subtracting (4) from (3), 3xy = 30; : 
whence, ty =10; (5) 
Adding (3) and (5), xv? + Qry+y?=49; (6) 
Extracting the square root, e+y= 47; (7) 
Adding (1) and (7), x=65, or —2; 
whence, y=2, or —5, 

8. Let x =the first number ; 
and y =the second number. 
Then, xy =6(x—y) ; (1) 
and eta = 13, (2) 
Multiplying (1) by 2, 2ry =12(x—y); (3) 
Subtracting (3) from (2,) xv? — Qry +y? =13 -12(a—y); (4) 
Transposing, (w—y)?+12(x—y)=18; (5) 
Completingthesq. (#—y)?+12(r~—y)+36=49; (6) 
Extracting the square root, x—yt+6=+7; 
whence, x—y=l, or —-138; (7) 
and t=ulty; 

Substituting in (2), 1+2y+y%+y°=18; 
whence, y=2, or —3; 


and ie x=3, or —2. 
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9. 


10. 


eS 


Let 
and 


Then, 


and 


From (1), 


‘Substituting in (2), 


Reducing, 
Dividing by 3a, 


Completing the square, 


Extracting the root, 
whence, 


and 


Let 


and 
Then, 


and 


Clearing (2) of fractions, 


From (1), 
Substituting in (3), 
Reducing, 

whence, 

and 


Let 

and 

Then, 

and 

From (1), 
Substituting in (2), 
whence, 

and 


QUADRATIC EQUATIONS, 


(Szcr. vu. 


x = first number ; 


y =second number. 


at+y=a; 


(1) 
xe + fe Ae, (2) 
w=a-Yy; (3) 
a —8a7y + 3ay’?—y+y=4a5: 
Jay’ — 3a’y = 3a; 
y-—ay=ary, ie 
>.) Boe 
tay + 
ya Se 
a a 
ae Se 
Y 2 gh OF 
y= yd); 
a 
—s ee 


x=number of days it takes A; 
y =number of days it takes B. 


y—-x=10; (1) 
ato (2) 
12y+12¢7=xy; (3) 
y=10+2; (4) 
120+ 127+122 =107+-23; (5) 
x?— 147 =120; 
x=20, or —6; 
y = 30, or 4. 


xz =the side of first square; 
y =the side of second square. 


y—-x=5; (1) 

x? + y? = 1025. (2) 

y=2t+5; (3) 

x? 4+474+10%4+ 25 =1025;- - (4) 
x= 20, or — 25; 


y = 25, or — 20. 
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12. Let x =the price of one calf ; 
and y =the price of one sheep. 

Then, 7x+ i2y= 50; (1) 

snd ba E (2) 

Clearing (2) of fractions, l0y — 6x = 32y; (3) 

From (1), -ao, (4) 

aut, Pps. 2 

Pee cei (2), 10-22 : Oe Ae : Soi 

ae icine, 36y? — 8y = 300; 

whence, y=3, or — 4; 

and x= 2. 

13. on x = first number ; 

and y =second number. 

Then, e—yt+e—y'=6; (1) 
eat 77+ yt 18. (2) 

Adding (1) and (2), 20+ 2x? = 24: (3) 

whence, x=3, or —4; 

and y =2, or —3. 


Many of these examples can be solved by using one unknown quantity, by the 
methods previously given. We have endeavored to give as great a variety of solutions 
as possible. 


14. Let x=the original number of young men ; 

and _y =the number left ; 

then, a each one’s share by first condition ; 

70 ; eo 

and » —-=each one’s share by second condition. 
Then, x—y=4; (1) 
and cA = 2, (2) 

oe 

Clearing (2) of fractions, 70a — 70y = 2xy ; (3) 
Substituting (1) in (3), ary 230; 44) 
From (1), eayt4; 
Substituting in (4), 2y? + 8y = 280; 
whence, y=10; 


and 2-14, 
12* 
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15. Let x =the number of yards of cloth; 
and z+2=the number of yards of silk; 
then, y =the price of one yard of cloth; 
and y—1=the price of one yard of silk. 
Then, ry =24; (1) 
and xy + 2y —x—2= 24. (2) 
Subtracting (1) from (2), : oy —2=2; (3) 
From (1), Bre * ;: 
Y 
Oo ae? 24 
Substituting in (3), 2y—— =2; (4) 
y 
Clearing of fractions, C 2y?—24=2y; (5) 
whence, y=4; 
and r=G§; 
and 2+2=8 
16. Let x =the number of miles A runs in one hour; 
and y =the number ot miles B runs in one hour; 
then, . =the time A runs one mile; 
and are time B runs one mile. 
¥y A 
Then, x—y=h; (1) 
4 4 

and yo oe 5 (2) 
Clearing (2) of fractions, | 120x%—1207=2y; (3) 
Substituting (1) in (8), xy = 60; 
whence, | = : (4) 

y 
Substituting in (1), ad —y=}; 

’ Y 

Clearing of fractions, 120—2y’=y; (5) 
whence, y =734, or —8; 
and x=8, or —7i. 
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a7. Let x=the length of the first rectangle ; 
and y =the breadth of the first rectangle ; 
then, x—8=the length of the second rectangle ; 

sand . y+10=the breadth of the second rectangle. 

Then, ry = 300; (1) 
and xy — 8y +10x — 80 = 300. (2) 
Subtracting (1) from (2), 10x” — 8y = 80; (3) 
From (1), athe — . 

. Y 
Substituting in (8), av 8y = 80; (4) 

Y 

Clearing of fractions and dividing by 8, 375—y?=10y;. (5) 
whence, y=15; 
and : x = 20. 

18. Let x =the number of yards of finer; 
and x+10=the number of yards of coarser ; 
then, y =the price of one yard of finer ; 
and y—1=the price of one yard of coarser. 

Then, Beet UP (1) 
ayd xy —x+10y—10=80. (2) 
Subtracting (2) from (1), x—10y=0; 
whence, w= 10y; (3) 
Substituting in (1), 10y? = 90; 
whence, Y= +3; 
and x=30; 
and x+10=40. 
19. Let ¢=the length of field ; 

and y =the breadth of field. 
Then, Ly = 2275 : (1) 
and (x—5)(y— 5) = 1800. (2) 
Expanding (2), ; xy —5a— 5y + 25 = 1800 ; (8) 
Subtracting (3) from (1), 5a + 5y = 500; (4) 
Dividing by 5, x+y =100; * (5) 
whence, x=100-y; 
Substituting in (1), 100y —y? = 2275; 
whence, y=39; 


and v= 66. 
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20. Let x =the tens’ digit; 

and y =the units’ digit ; 

then, 10x+y =the number. 
Then, C+y=lrt+yteye sae 
and 10v+y+36=10y+2. (2) 
Reducing (2), y—x=A; 

* whence, y=442; (3) 
Substituting in (1), u2+16482+27=102+44+04+404+275 
Reducing, x?—Tx=~—12; 
whence, x =A, or 3; 
and y=8, or 7. - 

Zl. Let a =the number of yards in side of first; 

and y =the number of yards in side of*second ; 

then, ay =the value of first stack in shillings ; 

and x ,>=the value of second stack in shillings. 
Then, ay + ay? =41 x 20 = 820; (1) 

xv —y*=9. (2) 
Dividing (1) by zy, vty = ie : (3) 
Squaring (2), x —Qx7y?+4* =81; (4) 
Squaring (3) wat Daa? +a (S20 (5) 
’ ay ’ 
Snbirackiaw (4) from U, Ay? oe 81; 6) 
Clearing (6) of fractions, A4xty* = (820)? — 81x7y?; (7) 
Reducing, Se ake Soy? = 168100; (8) 
whence, xy? = 400; 
and ry = + 20; 
Substituting in (8), += 41; (9) 
Adding (9) and (2), v= 25° 
whence, w= +5; 
and y= +4; 
then, aa 25 ; 
20 
and a 16. 
20 


0 EE a 
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22. Let x= the length of first trench ; 
oJ wed y =the length of second trench. 
Then, | y—u=6; (1) 
and e x+y" = 356. (2) 
wees (3... Y=6+2; (3) 
Substituting in (2), 2? 4+ 354120427 = 356 ; (4) 
whence, x=10; 
and y=16. 
23. Let : x =the first number ; 
and y =the second number. 

Then, Lt+y= zy: (1) 
and aty=2?—-y’. (2) 
Dividing (2) by x+y, x—y=1; (3) 
From (3), x=1+y; 

Substituting in (1), l+yty=yty'; (4) 

“whence, y=4+1/5; 

> and v= 3+ 4/5. 
24, Let x= A’s principal ; 
and y =the gain on 1 dollar in one month, 

Then, x+1llay = 26; (1) 
and 12ry +30 x 16y = 18. (2) 
Subtracting (2) from (1), x—480y =8; (3) 
whence, a x=8+480y; (4) 
Substituting in (1), 8 + 480y + 96y + 57607? = 26 ;s (5) 
Reducing, Yt Toy = 3303 

~ Completing the square, tty tas=tres83 
Evolving, Ytdo= +703 
whence, y=as3 
and x= 20. 

25. Let x=circumference of fore wheel ; 

and -y=circumference of hind wheel; . 


then, ere of revolutions fore wheel makes in 60 yards; 
x 


and Pes number of revolutions hind wheel makes in 60 yards. 
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Then, ———=5; (1) 
ee x 
and Be a 3. (2) 
ae ay | 
Clearing (1) of fractions, 60y — 60x = 5xy ; (3) 
Clearing (2) of fractions, 60y + 60—60x2—60=38ay+3y+32+3; (4) 
Reducing (4), 19y—21lz=zy+1; (5) 
Dividing (3) by 5, 12y — 1247 = xy. (6) 
Subtracting (6) from (5), Ty —9x=1; 
whence, a ae (7) 
Substituting in (6), _ a 12¢7= — ; (8) 
Reducing, 12+ 23x = 92? ; 
whence, r=3; 
and y =A. 
26. Let t= the number of bushels of wheat; 
then, x+16=the number of bushels of barley; 
let y =the price of one bushel of wheat; 
then, y —14=the price of one bushel of barley. 
Then, xy = 144; (1) 
and (~+16)(y—14) = 144. (2) 
Expanding, xy + l6y — lia —24=144; (3) 
Spibimapting (1) ieow (3), 16y— = 24; (4) 
From (1), a> i= ; 
x 
Substituting in (4), 16( bd — 2 = 24; (5) 
x 
Clearing of fractions, 1536 —2? = 162; 
whence, x=32; 


and x+16=48, 


Art. 306.] PRINCIPLES OF QUADRATIC EQUATIONS. 


27. Let x=the number of miles per hour A runs ‘ 
and y =the number of miles per hour B runs; . 
then, otis A runs the first race ; 

x 
and ae time B runs the first race. 
=e 
2 2 
nen, pe 
2 Pe 
and — —-— = S=5 
4 2 +2 60° §=6303 
Clearing (1) of fractions, 604 — 602 = ay; 


Clearing (2) of fractions, 
Reducing, 

Subtracting (5) from (3), 
whence, 


122y— 122x% == 244; 
YH=2+2; 


Substituting in (3), 120+ 60x” — 60x = 247 +27; 
whence, x=10; 3 
y = 12. 


and 


Art. 305. (page 231.) 


3. ei —3)e=— —(7 x —3); 


e* — 47 = 21. 


6. w?— (24+ 7/3+2— 1/3)x=— (2+ /3)(2-/3); 


z?*—4e=—1. 


9. iti 0-5/0 (a+b ,/6)(a~-8//0): 


S. {2—a)(xz+a)=0; 
x—a’?=0; 


at. 


z?—2ax=b*e—a? 


Art. 306. (page 232.) 


(v—a—2//n)(%—-a+2//n)=0; 
a*—2ax+a?—4n=0; 
?—2ax=4n—a’. 


* 
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(1) 
(2) 
(3) 


60x + 120— 60y+120=ay—2a+2y—4; (4) 
62x — 62y = xy — 244; 


(5) 
(6) 


(7) 


xv’+i(n—m)e~jmn 
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Art. 308. (page 235.) 
1. Let x=the number. Then, x?+4%=0; comparing with general 
equation, 20=4; and g=0; substituting in the root, x=0, or —4. 


This example illustrates the first supposition. 


2. Let v=the number. Then, 7?+6x=—9; comparing with general 
equation, 2p0=6; and g= —9; substituting in the root, = —3. 


This example illustrates the third supposition. 


3. Let x=the one part; and 8—x=the other part. 
‘Then, x(8— 2x) = 20; expanding, x? — 82 = — 20; comparing with general 
equation, 2p = —8; and g= — 20; whence, r=4+2y —1. 


This root becomes imaginary, because g, or 20, is negative and greater than p®, or 16. 


Art. SLL. (page 237.) 


1. Let x=the one part; and 12—2=the other part. 
Then, 2(12—2) =40; whence, x?--12~= —40; and x=6+2)/—1. 


2. Let x=the length; 10—a =the breadth. 
Then, 107 — z?=40; completing the square, 2? — 107+ 25=—15; 
whence, 7=5 + Y —15; and 10—v=5= y — 15. 


These problems give an imaginary result because, when reduced to the 
regular form, the known term is negative and numerically greater than 
the square of half the coefficient of x. In the first the square of half 
the sum of the required numbers, which is 36, is less than their product, 
which is 40. In the second, 25, the square of half the sum of the sides 
is less than 40, their product. 


RATIO AND PROPORTION, - 
Art. 320. (page 240.) 


7. =; multiplying by §, 2% =$x5=3. 


4b 
8. =%; dividing by 3 eee eee 8 
os 2) b a 8 7 
ae =$; dividing by 3, —=2- multiplying by am =2x$=5. 


- 
ae 
en ee 


Art. 336.] 


ll. 


i... 


10. 
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4e 92 —c ate 9c —e 
=$;@=—; a+ce=—; a-c= =—+——~=-9, 
‘haem tea a 5 “56 08 6 
(a+b)(a—b)=a— 
Art. 321. (page 241.) 
Gr 9:12 9a 
oe 69 oy ts; ©=63. i. 18 =} wie t' a=, 


16 : 15 oe SS 
21: ¢ eds . saw la 
16:15 96 
ae Oe hi . 
16 27 V=—;x=3 
on £ 
a—-x:b—-x=a?: o* ae ab?—b*x=a’*b—ax; (a®?—b")x 
ab—al? ab 
=@’b—ab?; x= 
wiles o-oo. 2a+0 
xy? . a? uv? b2y2 
ee eS) a ae” 
Art. 336. (page 247.) 
3 Le @eniierd: 
ee 
then, % me a 
re am om. 
Multiplying by m, one %: 

+ eae ced a 
Dividing by 7, * eee 
whence, am:b6n::em:dn 

2. Let a Oe ees 
a4 
then, reer, 
eye a a ae: 
Multiplying by x 42 ba? 
whence, 0" de: Od, 


13 
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3. 


RATIO AND PROPORTION. 


Let 
then, 


by Theorem XL, 


hence, 
but by Theorem V., 


Let 
then by Theorem VL., 


whence, 


Subtracting from 1, 


Reducing, 


whence, 
and by Theorem VL, 


Let 

by Theorem VIL, 
and by Theorem V., 
By Theorem VIIL, 


- and by Theorem V., 


then by Theorem XIL, 


Let 
then, 


n 
Multiplying by —. 
iplyl . vine 
Adding 1, 
also, 


Dividing (1) by (2), 


whence, 
and by Theorem VI., 


(Srer. virr. 
a:0:: Gig 
ogy 
6. a 
oe 
ab cd’ 
Os 06 i. 0s ae 
a’: &::.0b: eds 
@;60:74878: 
GO ha sti ae 
oe. 
ae’ 
i 
a Cc 
ub Ce 
a Bs 
a-6:a::c—-dia, 
a:a—b::¢e:ce~—d. 
a@:0: erg) 


a+: 6+d::G2 0) 
a—6:0:: €—-did-. 

a—6b:e—d::6:d; 

a+6:c+d::a-6:c—d, 


a@:0::¢0: de 
Piedtetd 
Bae 
a 
mb md’ 
na+mb_ ne+ma, (1) 
mb md’ 
as 
mb mde 
na+mb _ne+md | 
a coe 


natmd: at: netmace, 
a:na+mb::e:ne+md. 


Arr. 336.] 


7. et 


then, ' 


Multiplying by ;) 


whence, 


8. Let 
then, 


Multiplying by 
whence, 


9. Let 
then, 


Squaring, 


Subtracting 1, 
But : 
Substituting, 


or, 
whence, 


10. Let 
then, 


Squaring, - 
Adding 1, 
Subtracting 1, 


Dividing (1) by (2), 
But 
hence, 


and 
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MiGs; 0 +e 
a b 
BG 
a a. 

b? ¢’ 
@:b?::a:6¢, 
Gi6::6:¢; 

@ 6 

Bog! 

ae. 

eo! 

a:6:: 67: e, 

G.037 0.6: 
a_b. 
ee 
az 62 
oe 

a’?— b?2 62— @? 

6? ce 
6¢=aec; 

ee fe 

ge a 

a’? - b?. b'—c? : 
re ? 

a G 

a?*—b?:a::6%—c:¢ 

Gk Os es 
a_6. 
db « 
ve ob 
we! 

Cie +e 

ao oe 

a? — 62 62— @ 

s: @) 


6?7=ac;- 
Cum Gere . 
a—b2? ac—c’ 
a?+b?: a?@—b2::a+e:a-a 
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ll. Let AE Beh Seg 
then from the last ) Qt+ OF lg at 
Theorem, 7 b? ct * 
Multiplying by (6?+¢?)6%, 
(ao OND ha 
5 Ce 
But 67+@C=act+e=(at+c)e; 
24 2\2h3 2272 
hence, —— Bia eal! =(a+¢)*b?=(ab+be*) © 


@ Cc 
therefore, (a?+6?)(b?+c*)=(ab+be)?. 


Art. 337. (page 249.) 


A, Let 2v>the first number; and 3a2=the second number. : 
Then, 2¢+3:3¢+3::5:7; by Theorem I, 14% + 21=157+ 15; © 
whence, 7=6; and 2x=12; and 37=18. 


5. Let 4v=the first number; and 5%=the second number. 
Tnen, 4v—6:5x7—6::3:4; by Theorem I, 16%—24=15x—18; 
whence, =6; and 4x=24; and 5x=30. 


6. Let 3v=the first number; and 57=the second number. 
Then, 3x—2: 54 +5:: 2:5; by Theorem I., 15a—10=102+10; then, 
5a =20; and 37=12. | 


+ en 
7. Letw=thenumber. Then, a ad -1/ = 
34+2 3—-x 


60 — 8x —4y?=45 + 62—3z7; transposing and uniting, 2?+ 147=15; 


E clearing of fractions, 


whence, 7=1. 


8. Let 27=the first number; and 37 =the second number. 
Then, x: 5a?::1:25; whence, 5%7=25z; and a=5; then, 2x=10; 
and 3x7= 165. 


9. Let 3x=the first number; and 4y= the second number. 
Then, 7x: 25a?::7:50; whence, 175a7=8502; and 2=2; then, 
3z=6; and 47=8. 


10. Let. 5a =the first number; and 67=the second number. j 
Then, 11a : 11a? ;: 1:7; whence, 11z?=77x%; and x=7; then, 5a=35; — 
and 6a = 42. 


ArT, 337.] PROBLEMS IN RATIO AND PROPORTION. 


ll. 


12. 


13. 


14. 


15. 


Let x =the first number ; 
and — y =the second number. 
Then, x+y = 10; 
and y tae: wa? ss 18: b. 
Then by composition and division, arias. 0 as 
whence, 4x? = Qy’; 
and 2a = 3y; 
Oe 3y 
Substituting in (1), Pe = 10; 
whence, : y =4; 
and x= 6. 

Let x =the less number ; 
and x+6=the greater number. _ 

Then, oie bGe 2 Bat + 12e+86 ss 2: Os 
whence, 6? +802 = 4027+ 240+72; 
Transposing and uniting, 27+ O62 = 72: 
whenice, z= 6; 
and \ z+6 = 12, 

Let 3xz = one number ; 

and 2a =the other number. 
Then, 3 +6: 27-6::3:1; 
whence, 3a+6 = 6x—18; 
then, 3x = 24; 

and 22 = 16. 

Let x= one number ; 

and y =the other number. 

Then, ry = 12; 
and er oe tar ts ie 74, 
By composition and division, Ce eae ye 
whence, ee = Diy: 
and x = 3y; 
Substituting in (1), sy? = 12; 
whence, 2; 
and x = 6. 
Let x =the first number ; 

and y =the third number. 

Then, Cty = 12; 

and &: OO e 007 
From (2), - ay = 3600; 

then, x= 45; 

and y = 80. 


13 * 


(1) 
(2) 


(3) 


(1) 
(2) 


(1) 
(2) 
(3) 
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16. Let 6x =the number of gallons of milk; 

and _  Jae=the number of gallons of the mixture. 

Then, Peis —Bee T Gs 

whence, 30x = 49x —56; 

and r=A4; 

and 6x = 24. 

PROGRESSIONS. 
Art. 347. (page 253:) 

9. l=at+(n—1)d. 
Substituting, =a+(30—1)2a; 
Reducing, t=a+58a = 59a. 

10. t=at+(n—1)d. 
Substituting, t=2+(n—1)2; 
Reducing, ¢=2+2n—2=2n. 

1. l=a+(n—1)d. 
Substituting, (= 26+ (n—1)26; 
Reducing, ¢=26+ 2bn — 26 =26n. 

12. l=a+(n—1)d. 
Substituting, ~=1+(n—1)2; 
Reducing, l=1+2n—2=2n-1. 

13. l=a+(n—1)d. 
Substituting, €=2+(n—1)3; 
Reducing, ¢=2+——4=1(n+5) 

14, l=a+(n—1)d. 
Substituting, t= 16,+ (20—1)321; 
Reducing, €=167,+19 x 324 = 6274, 

15. l=a+(n—1)d. 
Substituting, t=n+(t—1)2n; 


Reducing, 


l=n+2tn—2n=(2t-—1)n. 


Art. 348.] 


ll. 


13. 


14, 


15. 


16 


17. 
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Art. 348. (page 254.) 


From Case I,, 


Substituting, 


From Case L,, 


Substituting. 


From Case L., 
» 


“aie 


From Case L., 


Te 
Sala sy: 

a+!) 
1=.2+(17—1).08=1; 
6=—2(.2+1)=102. 


S=—“(a+0. 

(a+0 
t=1+(n—1)2=2n-1; 
§=F(1+2n—1) =n. 


S=2(a+)). 
(a+) 
€=2+(n—1)2=2n; 
S=F(2+2n)=n+n. 


8§=F(a+)). 


l=a+(n—1)2a=2an—a; 


Substituting, S= 50 +2an—a)=an?. 
s=F(a roan 
From Case I., l=a—5b+(6—1)20; 
whence,. __ l=at+5b; 
Substituting, S=$(a—5b+a+5b); 
whence, S=6a. 
nN 
S=—(at+l). 
(a+) 
From Case I., Example 14, ¢=6271; 
Substituting, S= Sh 1675+ 6273) 5 
whence, S= 6433}. 
n 
S=—(atl). 
5(a+2) 


From Case L, 


Substituting, 


l-=n+(t—1)2n=2tn—n; 
S=(n+2tn—n) = tn, 
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Art, 332. (page 255.) 
2. Given, /=a+(n—1)d. Transposing, a=l—(n—1)d. 


3. Given, /=a+(n—1)d. Transposing, n= ape * ad 


4, Given, /=a+(n—1)d. Transposing, n= se substituting, 


oe ae 
a 
B Given po Sie a ~12, Substituting, 
ere 14. 
a 
6. Given, a=/—(n—1)d. Substituting, a=2n—(n--1)2=2. 
¥ 
Deira: ae a Substituting, de ant =, then 1, ae 
Ut) — pens, 


are the required terms. 


Art. 353. (page 256.) 


n ; 2S 
. =~(atd). 4, n=—., 
. 3 ) atl 
a. Substituting, n= 
Transposing, Gil. wee 
and et 5. Pc 
n n 
pie 360 
3 s=(ar1” Substituting, t= 
Transposing, atl oe 6. t ee 
n n 
2 
and pe Substituting, (te 
n n 
is 7-28 _ 
n 
2 
Substituting, l= —1=2n-1; 
n 
Making n=1, t=2—1=1; 
Making n=2, 1=4-1=3: 
Making 7 =3, (=6—1=5; 
Making n=4, (=8-1=7. 
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8. ca 


2 
Substituting, t= ~a=a(2n—1) 


Art. 336. (page 258.) 


5. Given, d= ae eRe ani ee then, Pee. 
e—1 3—1 2 
a+b 
2 
—a an 6 q@ 0-a a 
6. Given, d ae Substituting, ce ee ; then, a+ 
2a+b 2a+6 b-—a at+26 
=o ¢ and = ; 
3 3 3 3 
; eee oe b-—a b-a b-—a 
a. Given, a=%. Substituting, d= oo then, ae 
© Bat O. 8a+b b-a arb, a+b b-a_ at+3b 


4 So fg eo 4 


# 


8. Given, d=19—5=14; then, 7=19+14=33. 


Art. 362. (page 260.) 


3. Let n=1; then, $(1+5)=2, first term. 
Let mn=2; then, 4(2+5)=21, second term. 
Let mn=3; then, 1(3+5) =22, third term, ete. 


4, Let m=1; then, 1(83—1)=i=first term. 
Let m=2; then, 41(6--1)=%=second term. 
Subtracting 1st term from 2d, 3—1=141, common difference. 


Substituting in formula (2), S=F{H3n—-1) +3} =, (8n+1). 


5. Let n=1; then, (2n—1)a=a, first term. 


Then, S=F(a+ (2n—1)a) =an’, 


6. Let x--y=first term; z=second term; and x+y = third term. 
Then, 3% =12, (1); and 2°—2y?= 48, (2). 
From (1), «=4; substituting in (2), 64—4y?=48; whence, y=2; and 
x—y=2; and x+y=6. 
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7. Let z--y =first term 
x=second term ; 
x+y =third term. 


Then, 3v=18; (1) 
and x?— xy = 24. (2) 
From (1), x=6; 

Substituting in (2), 36 — 6y = 24; 

whence, Y=2; 

and r—y=4; 

and x+y =8. 

8. Let x—y, x and x+y be the terms of the progression. 

Then, / 3a = 15% (1) 
and 2°—3a°y+ 3ay?—y*+ 2° +254 day + 8ry?+y'=645, (2) 
Reducing (2), 323+ bry? =645; (3) 
From (1), u=5; 
Subsiituting in (3), 375 + 304? = 645; 
whence, y=3; 

then, r—Yy=2; 
-and £49 

9. Let x—3y, x-y, e+y and 7+ 3y be the terms. 

Then, 2x =8; (1) 
and o— aah (2) 
From (1), w=4;° 
Substituting in (2), 16—y?=15; 

whence, y=1; 

Then, x—8y=1, r—y=3, x+y =5 and 2+3y=7. 

10. Let x—8y, x—y, x+y and 7+ 3y be the required terms. 

Then, x?— 9y? = 22; (1) 
and x? —y*?=40. (2) 
Subtracting (1) from (2), ay 8y7=18; 

whence, y=3; 

Substituting in (2), x?—2=—40; 

whence, xr=13; 


Then, x—38y=2,¢—-—y=5, v+y=8 and 7+3y=11. 


Art. 362.] PROBLEMS. 155 


ll. 


Let v—3y, x—y, x+y and x+3y be the required terms. 


Then, 4r=30; (1) 
and 2°—3ay+3ay?—yP+23+ 3a°y + 8ay?+y? =945. (2) 
Reducing (2), 2x3 + 6xy?=945; (3) 

‘From (1), ~ r=15; 
Substituting in (3), 3375 + 45y? = 945 ; 
whence, y=. 


Therefore the terms are 3, 6, 9 and 12. 


12. Let | x—8y, z—-y, x+y, x+8y be the numbers. 


Then, 4%=22; (1) 
and x* —102?y? + 9y*=280. (2) 
From (1), r='); 

2 
Substituting in (2), Se AN noe + 9y* = 280; 
whence, y=3. 


oT the terms are 1, 4, 7, 10. 


13, _ Let , x—3y, —-Y, x+y, x+3y, be the terms required. 


Then, 2a? + 18%? = 200; (1) 
and 2a? + 2y?=136. (2) 
Subtracting (2) from (1), 16y? = 64; 
whence, y=2: 
Substituting in (2), 227+ 8 = 136; 
whence, «=8. 


Therefore the terms are 2, 6, 10, 14. 


14. Let “—3y, “—-Y, X+Y, X+3y be the numbers required. 


15. 


Then, x? —9y?=45; (1) 
and tf 7], (2) 
Subtracting (1) from (2), Se? = 32; 
whence, y= 2- 
Substituting in (2), a2—4="77; 
whence, t=, 


Therefore the required terms are 8, 7, 11, 15. 


Let x—3y, x—y, x+y and x+38y be the numbers required. 


Then, 2e=17; (1) 
and 4vy =51. (2) 
From (1), gH"; 
Substituting in (2), 34y =51; 
whence, y=3. 


Therefore the terms are 4, 7, 10, 13. . 
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16. Let x—3y, x—y, x+y, x+3y, be the required numbers. 
Then, 2u2+2y?==164; (1) 
and 2x7 + 18y7 = 180, > gy 
Subtracting (1) from (2), 1l6y?= 16; 
whence, y=1; 
Substituting in (1), on +2=164; 
whence, r=9. 


Therefore the numbers are 6, 8, 10, 12. 


17. Let xv-—2y, v—y, %, x+y, x+2y, be the numbers. 
Then, Sar == GU 
and 5a* + 10y?=410, (2) 
From (1), g=8s- 
Substituting in (2), 320+ 10y? = 410; 
whence, ¥=3. 


Therefore the numbers are 2, 5, 8, 11, 14. 


18. Let x—3y,x—2y, v—y, v, x+y, +2y, x+ 8y, be the numbers. 


Then, 2v—2y=16; (1) 
and z+ 30y = 1605 5 
From (1), y=x-—8; (3) 
Substituting in (2), xv? +32?—24%=160; (4) 
Reducing, —6xr=40; 
whence, x=10; 

and y= ne 


Therefore the numbers are 4, 6, 8, 10, 12, 14, 16. 


19. S=jn§2at+(n—1)d} = 
Let 
Let 


n=1; then, a=1; 
m=2; then, 2a+d=4; d=4-—2Z=2, 


This example may be solved thus: 


Let n=1; then, S=1, which is the first term. 

Let n=2; then, S=4, which is the sum of the first and second 
terms; hence, 4—1, or 8=second term, ete. A similar 
solution will apply to the 20th. 


20. S=jn§2a+(n—1)d} = jn(n+1). 
Let m=1; then, a=1. 
Let n=2: then, 2a4+¢d=—3; d=], 


Hence the series is 1, 2, 3, 4, ete. 


encore ee acd 
i aaa SS Mig, ls 


ee 


ART. 370.] GEOMETRICAL PROGRESSION. 


Art. 369. (page 263.) 
4. Given, /=ar"-!; substituting, 2=729 x (4)"=54,. 


6. Given, /=ar"-'!; substituting, 7=1x 2"-1= 2-1, 
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6. Given, /=ar"-1; substituting, 7=2a x (2a)"-1 = (2a)", 


7. Given, /=ar"-1; substituting, /=2 x (2a)"-1=2"q"-1, 


8, Given, /=ar"-!; substituting, 7 = 4000 x 25 = 128000. 


Art. 370. (page 264.) 


ee, §--—". Substitnting, SHIA! Lon, 
r—d 2-1 
: \ 
tee Go” Suictituting, s— 
; r—-1 ; 3-1 2 
nr Cf ned 
9. Given, S a Substituting, oe. (2"—1)a. 
r—l $2 
pets: 
(gees A ag rea nN Mm 
 Siictituiing, pL 
r—1 4—] —i gees 
1-3" 
te pe ae n 
i Gi, §= o— Substituting, S = 1X4"! _ 3 
rl 1-1 =4 
On ae 
oe gn-1 J” 
+ 1—9n 
a abe a eae 1 n 
12. Given, S i Substituting, S = salt . - ee. - 
a ere aie 
get ar tt) 
—_ be 
13. Given, S=“— Substituting, S=—+~ = Ye} Anos, 
coe , \9 
14, Given, S=2" <<", Substituting, ee 160 _ 1981.87}. 
<< - 


14 


2 
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Art. 372. (page 265.) 


: a eee 
7. Given, S= Mee zy. Substituting, S= a =1, 
i? 1-7 
8. Given, S=——-. The circulate = 3; + 7235+ 402507, ete. The first 
’ ‘2 10 1000 0 
27 
term is ;22,; the ratio, ;}>. Substituting, S= sitet = Ho = rej ade 
186 
+6 = To = as 
. 
4 e 1 
9. Given, S=—— 5; r= 3 Substituting, S= ny 
Lee a Ra i ae 
: a 
: a 4 os 
10. Given, S=——; r=2z-*, Substituting, S=———-=~— 
1 1 ged 
ee 
a? 
: 5 en a a 
11, Given, So"; r= —-— Substituting, S= = ; 
r) ? 
1-?r a b- ate 
1+- 
a 
. a 1 ver 12 
12. Given, S= Be r=, Substituting, S= “sae = 24, 
= “2 


13. Given, S=7— ~r=et. It bounds 6 feet and falls 6, so that the 


first term is 12 feet, the second 6, etc. 
Than, g= > = 24, Adding the 12 feet it fell before bounding, we 
pe 


have 12+24=36. 3 
Or we may take the first term, 12+6=18; the second, 6+3, or 9, ete. 


20 


14, Given, S=—“-; r=. Substituting, S= = 223, 
1—r 1— 10 
Art. 375. (page 266.) 

1 gee n—1 
i. t=arr-}, 3 is U : 

Hence, a= : ; JB 

pn Substituting, a= = i. > 
n—-1]7 
a t=aq7r*-4, 4. ™ 4) a 
n—1 ‘f 7 
Hence, ee V a Substituting, r= | ads 2° 
a ; 6.40 
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Art. 376. (page 267.) 
1. Given, Pi sarae 
. ‘ecak | 


rs 


Hence, r7—a=(r—1)S; and a=rl—(r—-1)8. 


2. Given, 8+ 2. Then, 71—a=(r—1)S; and pCa 
ee 6 Hien pf G=rS—S; and po. 

r-1 7 S—1 
4, Given, ae 8, Substituting, ¢ AH 2—D 

re —J 4096-1 


n-1 ; 
5. Given, 7 = | ae Substituting, 7= 7/512=2. 
a 


Art. 377. (page 267.) 


rl—a l rors =. 
1. Given, s- =——; and a=——. Substituting, §= é 
ioe | et ed 


len —1 


yt pn~ 
: iyr—l ie 
2. Given, S= a2 pien,. (e— 1) = 89" — ent; ane 
yr — 7nr— 
(ae tr 1) 
el 
3. Given, S = ah : Then, @ = ae mL Substituting, 
— a 
_295.24(3—1) 59048 _ 
39-1  — §9048__ 
Art. 383. (page 270.) 
3. Let n=1; then, 6"-1=6°=1, first term. 
Let m=2; then, 6"-!=6!=6, second term, 
Hence the rate is 6, and the series, 1, 6, 36, 216, etc. 
4. Let Uns 1; then, 3%=3!=3, first term. 
Let hac: Disa, 3% = 37=9, second term. 
Hence the rate is 8, aun the series is 3, 9, 27, ete. 
5. Let m=1; then, (2a)"= 2a, first term. 
Let n=2; then, (2a)"=(2a)?=4a?, second term. 


Hence the rate is 4a?+ 2a = 2a, and the series, 2a, 4a?, 8a%, etc. 


4 
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6. S=4(3"—1). 
Let m=1; then, 4(3*—1)=1, first term. 
Let m=2; then, 4(3"—1)=4; 4—1=8, second term. 
Hence the rate is 3, and the series is 1, 3, 9, 27, ete. 


as S=a(2"--1), 
Let n=1; then, a(2”—1) =a, first term. 
Let n=2; then, a(2”—1)=3a; 3a—a=2a, second term. 
Hence the rate is 2, and the series is a, 2a, 4a, 8a, etc. 


Qr—] 
a | eet 
Let m=1; then, Pare 1, first term. 
2-—1 
Let m=2; then, ae 8; 3—1=4, second term. 
L 2r--1 nee 
et n=3; gi eae. {—8-=1, third term. 


Se ied a ke 
Hence the rate is 4, and the series is 1, 4, 3, 3, +4, ete. 


9. Let 27, xy, y* be the numbers. 


Then, x?+ cy +y? =28 ; (1) 
and xt + viy?+ y* = 336. (2) 
Dividing (2) by (1), a —ayt+y?=12; (3) 
Subtracting (3) from (1), ary =8; 4): 
Adding (1) and (4), (+9)? =36; 

whence, : rt+y=6; (5) 


By substitution, x=2 and y=4, 
Therefore, 4, 8, and 16 are the numbers. . 


10. Let x, xy, and y? be the numbers. 


Then, viy’ = 2G. |e 
and g$+a7y? + y! = 364. (2) 
Extracting the cube root of (1), xy =6; 

6 
whence, Cas 

Y 
Substituting in (2), | oy +36 +41 = 364; 
Reducing, y>— 82874 = -- 1296; 
whence, y'=18; 
and Me 


Therefore, the numbers are 2, 6, 18. 


Art, 383.] oe PROBLEMS. 

ll. Let x, ¥ xy, y be the numbers. 
Then, e+y=10; (3) 
and z+y* = 520. (2) 
Dividing (2) by (1), x? —xy+y?=52; (3) 
Squaring (1), a+ 2ay +y?=100. (4) 
Subtracting (3) from (4), 3xy = 48 ; 
whence, xy = 16. 

Therefore, the numbers are 2, 4, and 8. 

12. Let x, VY xy, y be the numbers. 
Then, a+ 3/ ay = 32: (1) 
and s/ag +4 = 96. (2) 
Adding (1) and (2), L+ 27 zy +y =128; (3) 
Evolving, V@tt+Vy=8y 2; (4) 
Subtracting (1) from (2), y—x=64; (5) 
Dividing (5) by (4), Vy-Va=4/2; (6) 
Subtracting (6) from (4), Vt=2/ 2; 
whence, w= 8; 
and — = TS: 
and V ry = 24. 

13. . Let x, xy, and y? be the numbers. 
Then, ey? = 216s (1) 
and att yt=153. (2) 
From (1), yl Vo Be (3) 
Adding (3) and (2), xt + Qxry? + yt = 225 5. 
whence, rhe A? iy 2 
Subtracting (3) from (2), xt —2x’y?+y*=81; 
whence, yy --x?=9; 
and : yi == 3 and 47=T12. 

14. Let xz’, xy, and y? be the numbers. 
Then, y+ wy +e? = 39; 
and : ay + vy? = 270. 
Multiplying (1) by zy, Sy tay +ry = Bory: 


Subtracting (2) from (3), 


whence, ry =9; 
and ae 
y 
“a ees 81 
_ Substituting in (1), y +9+y?=39; 
whence, - | y=27; 
and z*=3. 


14* 


161 


(1) 
(2) 
(3) 


xy? = 39xy —270; (4) 
Completing the square, 2?y?—39zxy + 824 =441; 


(5) 


(6) 
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15. Let x’, xy, and x’? be the numbers. 


Then, ct+ay+yi=62;3 (1) 
and vite + y= 145m (2) 
Dividing (2) by (1), a? — zy +o = 28: (3) 
Subtracting (3) from (1), ey = ies (A) 
Adding (4) to (1), x’*+2ry+y =64; (8) 
Evolving, rt+y=8; 


whence, xv=2, and y=6. 
Therefore the numbers are 4, 12, 36. 


1G, Let. © x, 1/29, # be the numbers. 


Then, xt+y=30; (1) 
and xy = 144. (2) 
From (1), x=30-Y; 
Substituting in (2), 30y --y? = 144; 

whence, y=24; 

and x=6; 

and y ry =12. 


2 2 
17. Let m = oy os be the numbers. 


2 
Then, —+y=20; (1) 
: y 
y? 
and r++ =60; (2) 
x ¥ 
Clearing (1) of fractions, x+y? = 20Yy; (3) 
Clearing (2) of fractions. v+y’?=602; (4) 
Equating, . 60x = 20Y ; 
or, 3u=Y; 
2 
Substituting in (1), oe +3xz=20; 
| x 
Reducing, xr=6; 
and y=18. 


Therefore the numbers are 2, 6, 18, 54. 


18. Let «2, xy, xy’, xy® be the numbers. 


Then, x+xy=10; (1) 
and xy" + ry* = 160. (2) 
Dividing (2) by (1), a? =16; j 
whence, y=4; q 
and r=2, : 


Therefore the numbers are 2, 8, 32, 128. 
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_ MISCELLANEOUS EXAMPLES. 


18. 154— {4 — [3 — 5x —(8x - 7)]} = 15a — 4+[8 — 5a — (32 — 7)] 
=157—4+3—52— (3%—7) =10z -1— 3x+7=7x+46. 


14. 2x—[8y—{4a—(5y — 6x + Ty)}]=2w — 8y + [4a—(12y—62)} 
= 27—3y + 4x— (1l2y— 6x) = 6x — 38y —12y+ 62 =12x—liy. 


16. a — [56— {a — (5e—2c—b — 4b) + 2a—(a—20+ c)}{]=a—[56 
— {8a —(3¢e — 3b) —(a—2b6—c)}]=a—[5b — {2a—2¢ + 56} ]=a—[2e¢ 
—2a]=3a—2e. - 

16. (a—b)'=(a—b)(a?-—-2ab+ 6’) = (b—a)(2ab-- a?— 6?) 

B3— a= (6—a)(ab+a?+b?) 
Adding, 3ab(b—a) 


a, (4004/07)? =a" + 2a°b +3070? +2003 + 64 
(a?—ab+6?)?= at — 2a°b + 3a°b?— 2ab3 + bf 


Subtracting, 4a%b + 4ab3 = 4ab(a?+ 6) 


me a 6 + Cc) (0° + 0° + GC) =a8. + 6 + c* + 3076 + 3qb* + Sate 
+38ac? + 3b2c + 3bc? + Gabc— a — 6? — c® = 3a*b + 38ab?+ 3a°c+ 8ac?+ 307¢ 
+3bc?+ 6abe. 
30°) +3ab?=3ab(a+b); 3a?c+3abe=3ac(at+b); 
gabe + 3b?c = 3bc(a + 5); 3ac® + 3bc?=3c?(a+b). 
ab+ac+bc+c?=(6+c)(a+c). 
3ab(a+b)+8ac(at+b)+8be(a + 6)+8e2?(a + 6) =38(a+6)(b+¢) 
(a+e). 


19. (a"—2)(a"+2}(a"+3)(a"—3)=? 
(a"—2)(a"+2)=a™—4; (a"+3)(a*--3)=a™—-9. 
(a -— 4)(a*"— 9) =a’ — 18a + 36. 


20. a‘t+5* has no factors. 
a — 6° =(a—b)(at+a®b + ab? + ab? +0). 
a + 6° =(a+6)(at— a'b+ a7b?— ab? + Ot). 
ai" — O14 == (a2" +67") (an ap 6*)(a" +6"). 


21. a®—b&=(a+b)(a?—ab+b?)(a?+ab+6?)(a—D)). 
a®+-b® has no factors. 
a®— b§= (a+ 64)(a?+b?)(a+b)(a—Dd). 
a®+08 has no factors. 
(as ae 68) pa (M+ 6”) (a+ 5") an + 6") (a"— 6"), 
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22. a?+9ab + 20?=(a+4b)(a+5d). 
ance — Oe" + ad” ae bd” ao (a ao b”) io + ag S 


23. a?+8a+15=(a+3)(a+5). 
a?+9a+20=(at+4)(at+5). 
The only common factor is @+ 5. 


24, 5(2?-44+1)=5(2?-27+1). 
A(¢§—1) =4(a?~—a@+1)(z?+x¥4+1)(u—-1)(v+1). 
2(a? +1) =2(2?—24+1)(7+1). 
*, x?—x+1 is the greatest common divisor. 


25. etl (ee —24)) (eh). 
(Sala eriiig—i)... 
g?—at+l=a?—ax+1. 
(a3 +1)(z3—1) =x8—1, the least common multiple. 


26. @ti=a'?+1. 
a?—1=(a+1)(a—1). 
at¢+1l=att+l. 
a8—1=(at+1)(a?+1)(a+1)(a~—1). 


a®—1 contains all the others, therefore is least common multiple. 


aera (eters) eae 


ae wt+6a+5 (x+1)(x+5) 2+5 


w+ 10r+21 _ (eset) ete 
w?—27—-15 (x+3)\(@—5) a2—5 


93 aw+(atbjat+ab (x+a)(xt+b) «+b 
wt+(ate)et+ae (ata)(a+ce) ate 


et Ort as ial Se Uae ek 1 
x — af (a? a?)(at+a’at+at) 2—a? 


29 a—6o in 2a tae es a®—a®b—abh?+b? 2a°b+2ab? 
: b a—b ab—b3 ab — b8 ab —b3 


fa Me! b 
@b-b3 @wb—b? a—-b- 
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30 a? : b? z ce? a a’?(b—e) 
‘ (a- b)ia—e) (b—a\(b—c) (e-a\(e—b) (a—b)\(a—c)(b—Cc) 


ba e) ' c?(a—b) 
(a—b)(b—c)(a—e) (a—b)(b—e)(a—e) 


eee oc abt b8e+act— bc? 
ab —ab?+b¢e—be—a’e+ae 


Norr.—In the second fraction the sign of one of the factors of the denominator is 
changed, which changes the sign of the fraction. In the third fraction the signs of 


both factors of the denominator are changed, therefore the sign of the fraction re- 
mains the same. 


31. ( on) (on) 2 (Et san) ee) _am— om 
&” a” i 6” a” arb» 


32 Store og )- (yee |e 
: ze-y uty 


Didi i xv? —y? arty? 
ed SS 
ey x2—y 
oe 6. ¥ 
fe cai al 
G2 by 
ag ey be 
a ab ay 
2 
1 oe 
Ce Os aay 
xy ay ¥? 
fo oe +] 
ab bx i} 
2 
Mi ay xy y" 
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etlateje+ae @-a - (stayete) | (x+a)(x—a@) 


er z?+(6+c)a+6c cog BR (a+6)(x+e) ~ (a+b)(a—b) 
co pbs 
r—-a 


35 (1+2) (1-2) + Yy - (4444) a4 
OL a a y y° 


(358 
36. (a-—) + (a=) le ee 
aL g? a 


{a Sy a 2 at+axta 
a7. (24112) (2-112) 21 
a a 2 a ax 


6 xv*—7x+12 


a—1+ ne a 
38 a x~-6 —72+12 (7—3)(¢—8) ee 
a. —8r+15- ae 8x+15 (@- 3) (@—~ 5) a—6 
x—6 x—6 
1+ x ig ei te 
So ltet ts ee 
: 1-2 1l—z 
1 2 ee 1 il 
i is 3% 34,98 De 
: i ee 1+@ T+a@ 1+@ 
i— l—a 
3x —9 3 3 
41. Bo peepee when x=3. Se a -subs(ituting, 2a 
i 253, 
a? — x a+? < k e 
42. — , when =a. Reducing, ———; substituting, —— =©0. 
(a—x)? a—2x 0 
az’ + aci—2acr eee = a 
43. i ee when x=c. Dividing by (v—c)?, we have —. 


b 


Notrse.—This value is the same, whatever is the value of 2, 
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foe ote ft +e. 


49. Be ss fy 1. Clearing of fractions, 6—7x+2°—6 
+02 + 27°—a°—6—a@7 + 4r79—2'=6 -- 1lz + 62?—2; reducing, 
O12: oe 

TE oe F414 8 1H oe Oe: ZH, 

x—1 Eo | 
53. ee 
x-a “£--b xw-~ab 
Reducing first member, ne, Meee ; 
x?—(a+b)x+ab x*—ab 
Clearing of fractions, a?—ab=2?—(a+b)a+ab; 
‘a0 
—atb 
56. 3x+ 9y =2.4; (1) 
212 —.06y =.03. (2) 
Dividing (1) by 3, e+ Sy = Bs (3) 
Multiplying (3) by .02, 02x + .06y = .016; (4) 
Adding (4) and (2), 23x = .046 ; 
w= .2; 
y=.2. 
57. 3ut.125y=z2-—6; (1) 
8x—.5y=28—.25y. (2) 
Reducing (1), = - —.7x+.125y=—6; (3) 
Reducing (2), 3x — .25y = 28; (4) 
Multiplying (3) by 2, 1.444 .25y = —12. (5) 
Adding (4) and (5), 1.6x%=16; 
whence, x=10; 
and y=8. - 
58. aty=atb; (1) 
| bz+ay=2ab. (2) 
Multiplying (1) by }, batby=ab+b?; (8) 
Subtracting (3) from (2), (a—b)y=ab—6’; 
whence, . ap == Ob: 


and B= dk 
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59. ma eG (1) 
yoy 
Fae 0. (2) 
are 5 as See, 
Multiplying (2) by ete a 0; | (3) 
Subtracting (3) from (1), & + - y=e;3 
oe 
whence, y= ae ; 
a+b? 
and ab2e 
a?+ 6? 
60. aet+y)+o(a—-y)=1; (1) 
a(a—y)+ b(a+y)=1. (2) 
Expanding (1), axt+ay+bz—by=1; (3) 
Expanding (2), ax—ayt+bz+ by=1. (4) 
Adding (8) and (4), 2(a+ Ove: 
1 
whence, x > ae 
Substituting in (4), by—ay=90; 
whence, y=90. 
61. 4x —5y+z2=6; | (1) 
7z—~—lly+2z2=9; (2) 
2+y+32= 12, (3) 
Multiplying (1) by 2, 8x —10y+2z2=12; (4) 
Subtracting (2) from (4), . £ty=3; (5) 
Substituting (5) in (3), 32=9; 
whence, 2=o5 
Substituting in (1), 4x —5y =3; (6) 
Multiplying (5) by 5, 5x + by = 15. (7) 
Adding (6) and (7), 94 = 18s 
whence, xconZs 


and y=1. 
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62. 


63. 


Subtracting (1) from (2), 


Adding (3) and (4), 


Subtracting (4) from (8), 


Substituting in (1), 


Adding (1) and (2), 


Adding (2) and (3), 


- Adding (1) and (3), 


- Subtracting (1) frem (2), 


whence, 


and 


Subtracting (1) from (3), 


whence, 


and 


Substituting in (1), 
whence, 


15 


MISCELLANEOUS 


EXAMPLES, 
Yt2=a; (1) 
w+z=0; (2) 
U+Yy=C. (3) 
wey O—as ay 
UTC e, 
) 9 
_ate—b 
9 9 
_atb—e 
Yte-L=aQ; (1) 
at+e—y=b; (2) 
Lry—Zz=c (3) 
a+b 
b6+6 
aR 
ha 
a Ate ee 
—~+2f+—=] 13 
Ss Sa (1) 
H4%4 215 (2) 
6.5 
ana lee (3) 
bae 
pie 8 
ch eee me pes (4 
Oe ep oa 
(6—e)y (b-—c)z 
be Tn tee 
Y¥=23 
2ytaey 2. (5} 
a 6 6d 
(2) 2-(F 
ab \ ab fr’ 
L=Y; 
oe be 
X,Y, or Z= cs a 
1) ab+be+ac 
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& 
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65. oe (1) 
Yule ; 
= - : ae <1; (2) 
eo gre 
2a_ 6 ¢ 4g (3) 
ee ee 
From (3), Be 
, ee 
Bubetiatiag Glan) <1 =3; 
whence, t=O; 
Subtracting (2) from (1), “¢ = 2. 
whence, oa CF 
Substituting im (1), ae sa 
whence, y= b. 


(eB y= a 
ma atsansat (Tari) * (Yana) (Yara) * an) 


_2teV3 , 452Vv3 
4-278 ae B/S 


Reducing to # com. denominator, ea MEN ay4 28 16Y3+12 


16--42 16—12 
ease a : 
4 ° 
75. Given, /(%—@) = es Clearing of fractions, 7/ (27?— a?) 


=; squaring, 27?—a?=a?’; then, 2?= 2a"; and z= +a7/2. 
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e-4 Yee] 
Qe+1l v+4 
whence, 3a7= —15; andw=+/)/-5. 


ima 


76. Given, Clearing of fractions, z?—16=4z?—1; 


Ey eh 
VUt10 fxt+23 
—46=2+9)/x—10; whence, 12y27=36; and x=9. 


77. Given, Clearing of fractions, 2+21)//zx 


78. Given, 47— ae =22. Clearing of fractions, 4v?—127%—12+2 
= 227—66; reducing, x? — oa ae ; whence, 7=6, or 24. 
Peek. Be 5 


79. Given, ———=5- ra Clearing of fractions, 6%+33=15x 
| b 


—x’+5x; transposing, x?—14%= —33; whence. x=1], or 3. 


80. me FE i 


Clearing of fractions, 15(x? ~3¢+2—a7+72— 12) = 14(2?— Ax + 3); 


Reducing, zt Se age - 
whence, , 2=6, or 22. 


81. a a 


Clearing of fractions, 5(z7?—7x+12—a?+ 38r-—2) = —6(2?-—67+8); 


Reducing, gt t= a 
3 3 
whence, x=7, or 21. 


82. A es Se, 


_ Clearing of fractions, 12(x7?—3x7+2—a%7+7x—12) =11(x?—6x+8). 
_1i4e__ 208 


1 eae 
whence, é: x=8, or 2;4. 


Reducing, x? 
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xt+1 a2-1 2x-1 
+ se 


ue c+2 i093 geek 
Clearing of fractions, 2—2a?—27+2+2°—37+2=27'—a?—8x+4; 
Reducing, x?—4r=0; 

whence, x =4, or 0. 


x — 2% +2 fae 


84. = : 
B+2 2-2 x-—3 


Clearing of fractions, 
xv —Tx?+ 16x — 12+ 23+ a? — 8x —12= 203 — 8x+ 6a?— 24; 


Reducing, 12z7— 167=0, 
whence, — x=14, or 0. 
ae 2 7? 


a+ 7 (a’— 2x") 
Clearing of fractions, a —)/(a’?—2’)=ab+b//(a@—2); 


Transposing, a(1—b) =(1+b)/(a?-2"); 
Squaring, a?— 207} + ab? = a? + 2a°b + a7b?— (1+6)*a3 = 
Reducing, (1+b)22?= 4a; - 
whence, . 2ay/b 

1+6 


86. Given, r+y=4(x—y); (1) ry=15. (2) 


From (1), x= “Y; substituting in (2), ne =15; whence, y=3; and 


ea b. 


87. Given, 7#+y4=97; (1) 407 =z". (2) 


Extracting square root of (2), 2x=3y; whence, aa, substituting 


Aan sie E+ y— 97; whence, 97y* = 97 x 16; and y*=16; whence 
y= i fe r= + 3. 
88. Given, r+y=3(r—y); (1) 2° --y® =56. (2) 


From (1), 2=2y; Substituting in a 8y3— y=56; whence, y=2; 
and x= 4. 


, Ad Ee Oe Bae : : 
89. Given, — = ~ . Clearing of fractions, 


So ete 0-2 (842 
4ab*x — 4ax* = 4623 ~ 4e°?bz; eto by .4z, ab?—aa?=b2z?— ab; 
whence, 7?=ab; and x= + j/ab 
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90. Given, 7—y=1; (1) v-—ayt+y?= 
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=21. (2) 


From (1), xr=ytl; buhaleatine in (2), y?+2y+1—y?—yty?=21; 
reducing, y?+y = 20; whence, y=4, or —5; and x=5, or —4. 


Note.—Or square first, subtract from second, etc. 


91. 


Multiplying (1) by 2, 
Adding (2) and (3), 
Dividing by 72, 

and 


8U+2y=5xY; - (1) 
15a —4y = 4axry. (2) 
6x + 4y =10zy ;sx (3) 
21lv=14zry; (4) 
¥=33 
a= 2, 


The zero values may be found by factoring (4), as follows: 


Dividing by 3—2y, 
whence, 
and 


92. 


From (2), 


Substituting in (1), 


Clearing of fractions, 
Factoring, 


then, 


and 


93. 


Clearing (1) of fractions, 


72(3—2y)=0; 
iz=0; 


by + ay = by’; 


(at+b—by)y=0; 


Lame (1) 

a 
v?+y?=ax+ by. (2) 
bit+ay=2ab; (8) 


a 
Substituting in (2), (a? + 6?)a?— (8ab?+ a)a = — 2a%?, 
whence, =a, 0 a : 
Ce 
i eae 
and y=b,o ae 


15 * 
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94. ; v?+ry = 28; (1) 
ay —y" =3. (2) 
Let Y= UL; 
Substituting in (1), a?-+ux?= 28; (3) 
Substituting in (2), vz? — vz" =3; (4) 
From (8), v= a ; (5) 
From (4), | a=; (6) 
Equating values of ¥, . =~ a . ai (7) 
Clearing of fractions, 28v — 28v? = 3+3u; 
whence, v=, or 3; 
Substituting in (5), 3 7 = or a : 
whence, 3 w= + $/2, or 45 
and y=ty 2, or £3. 
(95. etyt+y/(at+y)=12; (1) 
v+y=Al, (2) : 
Completing the square in (1), etyt+Yaetyt+i=g%; (3) 
whence, Vxty=8, or —4; 
and x+y=9, or 16; (4) 
From the first value, x=9-Y; 
Substituting in (2), 81-—18y+y?+y?=41; (5) 
whence, y =4, or 5; i 
and x=6, or 4. 
96. wit y?+2Qa+ Qy = 23; (1) 
xy = 6. (2) 
Multiplying (2) by 2, 2uy = 12s (3) 
Adding (1) and (3), (a+y)?+2(e+y) =35;3 (4) 
Completing the square, (2+y)*+2e+y)+i=oe: 
whence, xt+y=5; 
and x=8, or 2% 


and y =2, or 3. 


Sik ag Se SPAT CU 
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97. 


By Theorem L., 
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Bem ey ss 631; 


vy =8. 


v—y’=6(e—y); 


Dividing by z—y, xzt+y=6; 
whence, x=4; 
and y=2. 
98. B—y s(ea—y):: 6121; 
xy = 20. 


By Theorem L, 
Dividing (3) by x—y, 
Substituting (2), 
Reducing, 

Dividing by 60, ° 
Adding 2 times (2), 


x —y*=61(u—y); 
vtaxcy ty’ =61z?—1227y+ 6ly’; 
xu +y*+ 20 =61xz?+ 6ly*—2440; 
60x? + 60y? = 2460; 

Z+y'=41; 


v*+Qry+y’=81; 


Extracting the square root, xat+y=9; 
whence, x=5, or 4; 
and y =A, or 5. 
99. a3+y3: 28—y>:: 210: 114; 


By composition and division, 


By Theorem I., 
Reducing, 


Extracting the cube root, 


whence, 


Substituting in (2), 


whence, 
and 


100. 


xy® = 24. 
Za : Qy* :: 824 : 96; 
96x Qo 304 x 2: 
2y = Se e 


x+y? =34; 
2 — y? + of (a? —y?) = 20. 


Completing the square in (2), 2?—y?+7/(a?-y’)+4= 93 
/v—y'=A, or —5; 
a? —y?=16, or 25; (3) 


whence, 

and 

Adding (1) and (3), 
whence, 
and 


i 25: 
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(1) 
(2) 


(1) 


(2) 


(3) 
(4) 
(5) 


(6) 
(7) 


(1) 


(2) 


(3) 


(1) 
(2) 


go + 3, 
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MISCELLANEOUS PROBLEMS. 


1, Let v=the time; and 30—2=the number of days remaining in 
month. 
Then, 30—2+10=2; whence, 7=20. 


2. Let v= A’s money; and y= B’s money. 
Then, 7+10=y --10+6, (1); and 7+y= 40, (2). 
Reducing (1), x—y = —14, (3) ; adding (3) and (2), x=13; and y=27. 


3. Let x=the age of youngest; and 4=common ap >) —— 
x+5x4=the age of eldest. 

Then, ++20=3827; whence, x=10. Hence, their ages are 10, 14, 18, 
22, 26, 30 years. 


4, Let x=the price; then, 7a What each paid by first condition; and 


& 
7 = what each paid by second condition. 


cr 


Then, i : =1.75; clearing of fractions, 6z—4z=42; whence, y=21. 


5. Let x=the number of pounds in the pudding; then, = the 
number of pounds of flour; and = =the number of pounds of raisins; 


and =- the number of pounds of suet. 


6x 18x 32a 6x 18x 
Then, — es rie = 28; whence, x=41; then, Gauss. and e 
a = 215.440: 


6. Let z=the price per dozen; then, ay athe price of one; and cd 
+ 


12 


-= =the number bought for eight pence. 


Then, 67 = = ; whence, x=4. 
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7. Let x=the tens’ digit; and 2+2=the units’ digit; and 10xv+2+2 
=the number. 

Then, 107+ 20+2:10v+x%+2::7:4; by Theorem IL. 44%+80=77x 
+14; whence, x=2; ahd 2+2=4. Hence the number is 24. 


8. Let x=the lesser bill; = =the greater bill. 


Then, 5—2— . = : ; clearing of fractions, 30—6%—8x=x; whence, 


x=2; and <= 24. 


9. Let x=the value of a share. Then, SIE = 850 +250; whence, 


= 100. 


10. Let ~=the fraction. Then, cl od (1); and ot 2 (2). 
y ers gy dy oy 
Clearing (1) of fractions, 4vy = 2xy+ 6x, (3); clearing (2) of fractions, 
x+2=2x, (4); whence, x=2; from (3), 2xyy=6x; whence, y=3; and 
redeleee 
a 


1.50x 


20 


11. Let x=the number of sheep; 357+ =the whole cost. 


—" +394; clearing of fractions, 8002 =700z + 1.50x 


Then, 407 = 35x”+ 
+7880; whence, 98.507 = 7880; and x=80. 


12. Let x=the side of the square; and x?+31=the number of men. 
Then, (7+1)?=2?+31+24; expanding and reducing, 2a=54; and - 
x=27; whence, 7*?+ 31 =760. 


13. Let x=the whole number of pounds; then, 5 +6=the number of 


pounds of saltpetre ; a 5=the number of pounds of sulphur; os 3=the 


number of pounds of charcoal. 


Then, 5 t64+o— 545 — 8=a; whence, aa n2) and 2=24; then, 


2 i 4 
Bee ae, £23. 7323, 
“ 3 ae 
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14, Let x=the time required by second. Then, det oad clear- 


ing of fractions, 127+ 240=20z ; whence, x= 30. 


15. Let =the number to which the parts become equal; then, x—2 
=the first part; 2+3=the second part; 7 athe third part; and 5v=the 
fourth part. 


Then, x— Q+a+8+7+50= 88; whence, —— sb 


: —— =87; and x=12, 
- Hence, the parts are 10, 15, 3 and 60. 


16. Let x =the money each had at first. 
Then, oe -4(2- 100. eat 
Clearing of fractions, 2x + 200 = 27 —200+2+100;. 
whence, x = 300, 


17. Let x =the number of shots each fires; then, 27 =the whole number. 


Then, — ae Bad = 32; whence, x= 24. 
12" 12 


18. Let =the number of acres. Then, 3x 150(~—25) =150z+ 7 50; 
expanding, 4507 — 11250 =150z+750; whence, x= 40. 


19, Let at x=their money at first; 
then, So = what A has after first game ; 
and : a 1= ‘risa B has after first game; 
then, 3 ( aan 1) +1=what A has after second game; 


3x 


and S144 / ~1) —1=what B has after second game. 


hes a( SP—-1)+1+2-F+1+4( 2-1) — a 


Py 
Reducing, x=6. 
20. Let x =the time to 12 o’clock; 
then, ~22 = the space to be gained by minute-hand ; _ 
{2(@+10) =the space to be gained 10 minutes ago. 


Then, fla =2 of 44(z+10); 
Reducing, — xz =20. 
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21. Let x=number of hours; 
then, | a number of revolutions the first makes. 
and | : = = number of revolutions the second ce 
Then, ———=1; 


Clearing of fractions, 


whence, x= 48. 
ae, ae a = number of men in front in the 1st formation ; 
then, 2—4=number of men in side of each rectangle; 
and 4% —16=number of men in each rectangle ; 
- y=number of men in front in the 2d formation ; 
then, y—8=number of men in side of each rectangle; — 
_and 8y—64=number of men in each rectangle. 
Then, x—y=16; (1) 
and 4(4a—16)=4(8y—64). (2) 
Reducing (2), x—2Qy=—12; — (3) - 
Subtracting (1) from (3), y=28; 


23. 


24. 


whence, 


Let 
and 


Then, 
and 


From (1), 

From (2), 

Substituting (3) in (4), 
whence, . 


Let 
and 


then, 


Taking dif. of squares, 


16z—127=192; 


4(8y — 64) — 640. 


x=tens’ digit; 
y= units’ digit; 


1l0z+y=4r+4y; (1) 
1l0rz+y+18=10y+2. — (2) 
22 =Y; (3) 
y—a=2; (4) 
2x—-x=2; 
w=2; 
y=4, 


x = first number ; 
x+a=second number; 


e+ arithmetical mean. 


u?4+2axr+a?— 2? =2ar+a?=2 2+ 5) 
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25. 


26. 


27. 


* 28. 


Let x =the first number; 
and *%+2=the second number} 
then, x+1=the mean. 
Difference of squares, v’+47+4—7?=47+4; 
Multiplying mean by 4, =4(7+1) 
Let x=tens’ digit ; 
and y=units’ digit. 
Then, l0x+y+9=a+10y; (1) 
and l0nt+y+e+10y238; 2) 
Reducing (1), y—-x=1; 
Reducing (2), y+x=3; 
whence, y=2; 
and : c=1, 
Let : z=the number; 
then, x —1=the lesser number ; 
and x+1=the greater number. 

The square =27; 


the product =(x+1)(x—1)=2?-1; 
the difference = x? — (7?—1) =1. 


Let x=the length; 

and y =the breadth. 
Then, (w+38)(y+2)=2y+64; (1) 
and (~+2)(y+3)=xy+ 68. (2) 
Expanding (1), xy + 8y+2v+6=2y+64; | 
Reducing, 3y +22 =58; (3) 
Expanding (2), ty + 3x+2y+6=xzy+68; 
Reducing, 3a + 2y = 62:3 (4) 
Multiplying (3) by 2, 6y+4a=116; (5) 
Multiplying (4) by 3, 6y + 9a = 186. (6) 
Subtracting (5) from, (8), 5x =70; 

whence, x=14; ; 


and y=10. 
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29. 


30. 


Let x==tens’ digit ; 

ant y=units’ digit. 

Then, 2(10a+y) +36 = 2(10y+x) — 36; (1) 
and ldxt+y=4(r+y)+3. (2) 
Reducing (1), y—x=A4; (3) 
Reducing (2), 2x--y=1; (4) 
Adding (3) and (4) ahs 

and y=9. 

Let x =the number of hours A travels; 
then, ; ™ xz—#%=the number of hours B travels. 


Since B travels half a mile more than half the distance, and A half a 
mile less, B travels one mile further than A. 


Therefore, — 44(~—2)—31a =1 : 


whence, z-3=1; 
and x=A4, 
Then, 81¢+1=141 miles, or half the distance; 


whence, the whole distance is 29 miles. 


This may also be solved as follows: 


3l. 


Let a =the number of miles A travels ; 
and x+1=the number of miles B travels. 
ae oy ae! 
Then, , BE = AE Z }; 
whence, x=14, and the whole distance is 29 miles, 
Let x=the distance he walked before returning ; 
and y =the distance he ran. 
x— 
Then, ef =¢5= 153 (1) 
z 
x 
and 33 . : + $5 = 88 (2) 
Clearing (1) of fraetions, 2a —2y =753 (3) 
Clearing (2) of fractions, Qe+y=Fs (4) 
Subtracting (3) from (4), by = 21; 
whence, Y=1's- 


This may be worked with one unknown quantity as follows: 


16 


182 MISCELLANEOUS PROBLEMS. [Srcr. rx. 


Let 2 =the distance he ran. 


As he walked 5 minutes in returning, it must have taken 10 minutes 
to walk that distance both ways; hence, we have 25—10, or 15 minutes 
left for the distance he ran. 


Then, beat =1of an hour; 
(poe 
whence, L= yz. 

32. Let x =the number of miles the Ist goes in 1 second ; 
and y =the number of miles the 2d goes in 1 second ; 
then, 92+84=176 feet 2 zy mile, distance gone in passing each other. 
Then, ligt+liy=+;; (ya 
and 6x —6y = 353 (2) 

Multiplying (1) by 4, 6a + by = x5 (3) 

Adding (2) and (8), L=7s3 

and - Y=1h03 

then, 36002 = 50 miles, distance Ist goes in an hour. 
and 36007 = 30 miles, distance 2d goes in an hour. 

33. Let x =the first fraction ; 

and 1—x=the second fraction. 


First, plus square of second=z +1—2%+2z*=1—27+2'; 
Second, plus square of first=z?+1-—z =l—x+27. 


34. Let 8z=the length of field; and 5z=the breadth of field. 
Then, 40v%?=4x4x40; ivcnte: x*=16; and a= +4; then, 8%=32; 
and 5x = 20. 


35. Let x =the greater number; 
17—x =the lesser number. 


Then, tite Os 7 +364: 81: 
x 17-2 
By Theorem L., ey cod a : 
x Ii —2 
Clearing of fractions, 81(17 ~2)? = 6427; 
Extracting square root, 9(17 —x) =82; 
whence, x=9; 


and f 17--2=8, 
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36. Let — x =the first number ; 
and ° y =the second number. 
Then, 3 ry =a; (1) 
and . ob, aes 
y 
From (2), x= by; (3) 
Substituting in (1), by’ =a; 
whence, ye + V5 . 
and r= +/7/ab. 


37. Let x=the number of children; then, x?=the number of books; 
and 12x? =the cost of books. 
Then, 1273 = 1500 ;* whence, 7 =5. 


38. Let 3x=the length of field; and 2x=the breadth of field; then, 


Ba? 
SoF aie number of acres. 
160 Z 


2 
Then, = x 3u=4}(10x) ; reducing, 9x?= 3600; whence, 37=60; and 
2x = 40. 


39. Let | -,...¢=A’s number; 
and y = B’s number; 
then, We ike price of one of A’s eggs; 
16 e : 
and ——-=the price of one of B’s eggs. 
x 
Then, x+y =100; (1) 
snd bis soppy (2) 
Yy fe 
Clearing (2) of fractions, 3627 = 16y?: (3) 
Extracting the square root, 6x =4y3 
- whence, r=4y3 
Substituting in (1), 2 +y=100; 
whence, y = 60; 


and a= 40. 


40. Let x=the number of gentlemen; and z?=the number of ser- 
vants; and 4x?=the number of dollars each had. 
Then, 4%?= 484; whence, x=11. 
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41, Let =the length; and 2 =the breadth. 


2 
Then, ¢ ( = )- 400; whence, x=25; and 2. 20. 


42. Let x=the length of side of smaller; and x+10=the length of 
side of larger. 


Then, x7+20a+100:2?:: 25:9; by Theorem I., 977+ 180x7+ 900 = 2527; 
whence, x=15; and x+10= 285. 


43. Let x=the number of sheep. Then, Reset! =1; clearing of 
2 


x+4 
fractions, 77+ 47 = 320; whence, x= 16. 


44. Let x=the number of persons. Then, Ue clearing of 
Zz 


fractions, 110+a2=2?; whence, x=11. 


45. Let =the number of yards; then, be =the price of one yard. 
ze 


Then, 47 = et +36: clearing of fractions, 4%?=144+36z7; whence, 


= 12. 


46. Let x =the time it takes first pipe; 
and y =the time it takes second pipe. 
Then, oo (1) 

vy 
and xc—y=6,... 
From (2), rays. 
Substituting in (1), — = =i; 
Clearing of fractions, 4y+4y+24=y7+ by; 
whence, y=8; 
and x=12, 

47. Let x=the length of rectangle; 

and y =the breadth. 
Then, 24+ 2y = 44044; (1) 
and ay =12100—4. (2) 
Reducing (1), a+ = 222; (3) 
Reducing (2), xy = 12096 ; (4) 
whence, x=126; 


and y= %6. 
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43, Let 2 =the first term ; 


and | y =the common difference. 
Then, e+ Qy =4nx; (1) 
and , i x+by=17; (2) 
From (1), C= ou : 


Substituting in (2), wy 5y=17: 


whence, y=3; 
and eG = 2. 
Then the first six terms are 2, 5, 8, 11, 14, 17. 


49. Let x=the length of fence on one side; and 4% =the whole length 


of fence. 
2 


me 4a 
Then, oa: whence, x=80; and 47= 320. 


* 


50. Let x=the number of scores for half a crown; then, = =the 


price per score. 


i. =3; reducing, 377+$rv=15; whence, 7=2; and 
HV : 


51. Let x=the number of scores for half a crown; then, SS ka 
x 
price per score. 


i - =3; reducing, 38 =15; whence, x=23; and 


52. Let x=the side of cube. Then, x3=4)/32?; dividing by 2, 
xv?=4,/3; whence, y= +2)/3. 


53. Let =the width of border; and 60+4a=the length of border. 
Then, 607 +42?=216; whence, x=3. 
+e * 
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54. Let x=the number of miles a day B traveled; and x+8=the 


number of miles a day A traveled; then, 5 =the number of days. 


2 22 2 
eA LES A068, hous eee ae 5 7128: and ee 


- Then, ae 
2 
= 192. 


55. Let x=A’s venture; and y=B’s venture. 
Y 2 

Thon, s99 71 (1); and Pirie: (2). 

Krom (2), y=120; substituting in (1), x= 100. 


56. Let x=the number of silver coins; and 27—x=the number of 
copper coins. 
Then, 2(27z—27) =100; whence, x=2; and 27—2=25. 


57. Let wv =the first term; 

and y =the common difference. 
Then, xt+2y=18; (1) 
and x+ by = 30. (2) 
Subtracting (1) from (2), 4y =12; 
whence, y=3; 
and B= 12, 

From Formula IL. p. 257, S= pn[2at (n—-1)d] = 37 (24416 x3) =612. 


58. Let x=the cost of the horse; and “. =the gain. 


Lhen,.2-+- eet 264; whence, 7 =120. 
100 


59. Let 42 =the first number; and 52=the second number. 
Then, 4%+10:5x2~—10::5:4; by Theorem I., 167+40=25x -. 50; 
whence, x=10; and 4r=40; and 524=50. 


60. Let x=tens’ digit; and y=units’ digit. : 
Then, (10x + y)?—(10y + x)?=100a? + 20zy + y?— mes ected 
= 99x? ~ 99y. 
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61. 


62. 


63. 


64. 


65. 


66. 


Let x =the number of rods built per aici 
and .. Sey the number of days. 
x 

Then, . fee Oe 

- ea ee 
Clearing of fractions, 105x — 1057+ 210 = 6x? — 127 ; 
whence, x=7, 
Let x =the first term ; 
and x+2=the second term. 
Then, by Formula I, S=[2a+(n— lay : 
Substituting, 35 = [2e+ (e+; 
Reducing, : e+ 3a= 38; 
whence, x= 3. 
Let ic =the first fraction ; 

x --1=the second fraction. 

First + square of second, %+2?--2e+1=2?—x+1; 
Square of first--second, — x? —(x—1)=2?—2+1, 
Let ; x =the width of walk; 
and 12+10—z=the length of walk. 
Then, 227 —7? = 129 =12; : 
whence, x=11— 7/109 =.5597 + rods = 9.234 feet. 
Let - =the value of a gold coin; 
and y =the value of a silver coin. 
Then, 8a+9y =67+19y; 
whence, ig = by: 


By Theorem III., y:a@::1:5., 


Let _ “=the length of picture; 
and . Yy=the breadth of picture; 
=. =the number of square feet in 5 es 
Then, xy =6; (1) 
and Qa + 2y = 10. (2) 
whence, a= 3; 


and y = 2. 
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67. Let x =the distance to the top. 
> o£ 
Then, oy 31 =O; 
Clearing of fractions, 52x = 35 ; 
and B=43 
and 2x = 14, the whole distance. 
68. Let x =the number of B’s horses ; 
and 2 =the rate per horse by first condition ; 
x 
and Vos =the rate ve horse by second condition. 
L+2 
18 
Then, Biv+4 = a8); 
x fia we 
Reducing, xv?+6x2=72; 
whence, x=6; 
and 28 (44) = 80, 
x 
69. Let a= A’s stock ; 
and x +250 = B’s stock ; 
Be = A’s share of gain. 
32+ 5x + 1250 
Then, Boao ey ee 
8x +1250 
Clearing of fractions, 2100x = 8x? — 2400x + 1250xz — 375000 ; 
whence. . x=900. 
70. Let x =the number of days A travels; 
and x—5=the number of days B travels; 


B 


then, since S= (a+ le, (1+ wn) =the distance A travels; 


and 12(2—5) =the distance B travels. 

Then, (1 +2) =12(a—5) 

Reducing, x?+xu=24r7—120; , 
whence, a= 8, or 15. 4 


overtakes A in 8 days from the time A started. But A’s rate of 


traveling is constantly increasing; hence, on the 8th day he travels 8 
miles, and on the 15th day, 15 miles. On the 8th day B overtakes A 


and 


on the 15th, A overtakes B. 


_* 


Art, 383.] MISCELLANEOUS PROBLEMS. 189, 


v4 


72, 


73. 


74. 


and [24+ (a— 1)1} == the distance second travels. 
Then, [2+ (0+2)2]" = (24+0—1)2 
Expanding, 247?+127+18=24r+2?— yg; 
whence, x=2, or 9. 
Let x =the distance; 
and | | =the number of days B traveled. 
. 2 
Then, (= )'+7( 2) =2-22; 
19 we, 
2 s 
Reducing, (=) — 2( =] +36=4; 
19 19 
x 
whence, er 8, or 4; 
and 2 = 152, or 76. 
Let x= the rate of first train; 
- and y =the rate of second train ; 
then, 9x =the distance first train goes after meeting * | ) 
and 16y =the distance second train goes after meeting ; 
and 9x+16y =the whole distance. 


Let x =the number of students; 

a y =the fare of each; 

then, | zy =the expense. 

Then,’ ‘4 (w+5)(y+1)=azy+614; (1) 
and —  (#@—38)(y—14) = ay — 42, (2) 
Expanding (1), ry+dhyt+x+b=2y+6li; 

Reducing, Sy +x2= 564; (3) 
Expanding (2), xy -- 3y—147+44=xzy-—42; 

Reducing, dy +1liv=461; (4) 
Multiplying (4) by 2, 2y+e=31; (5) 
Subtracting (5) from (3), Sy = 254; 

whence, : y=8i;. 

and x=14, 

Let : x =the number of days second travels; 
and x+3=the number of days first travels; 


then, by Formula I., page 257, 
[2+ (v+2)2}7* =the distance first travels. 


SERV AT 
SAAS 


L/ 


75. 
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Then, , 16y—92=108; (1) 
and OP oy (2) 

y 2 
From (2), : 3 9x? = 16y? 
Extracting square root, 3u=4y; 

» whence, : t= “Y ; 

. Substituting in (1), l6y —12y =108; 
whence, Y=27; 
and x= 36; 
and 97+ 16y = 756. 

This example may also be solved as follows: 

Let x =the distance second train ran before meeting; 
and x+108 =the distance first train ran before meeting ; 
then, = =the rate of second ; 
and : =the rate of first. 
16x 9(a+108), 
daa, 2+108 82 
Clearing of fractions, 1627 = 9(27+108)?; 
Extracting square root, 4x = 3x +324: 
whence, w= 3245 
and x+108 = 432; 
then, 27+ 108 = 756 ; 
x+108 
d =27; 
ate 16 
x 
d a 36. 
an 9 
Let x=the rate of criminal; 
-and x+3=the rate of pursuers; 
then, “ =the number of hours required, 
Then, 224 + 22(44+ 3) =10x—24; 
Reducing, 26x = 156; 
whence, x=6; 
bad oF LE aS =20. 
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PUBLICATIONS OF SOWER, POTTS & CO., PHILADELPHIA. 


Brooks’s Normal Geometry and Trigonometry. 


By the aid of Brooks’s Geometry the principles of this beautiful science can be easily acquired in 
one term. It isso condensed that the amount of matter is reduced one half, and yet the chain 
of logic is preserved intact and nothing essential is omitted. The subject is made interesting 
and practical by the introduction of Theorems for original demonstration, Practical Problems, 
Mensuration, etc., in their appropriate places. The success of the work is very remark- 
able. Key, $1,.10*, Pe i oe 


Brooks’s Normal Algebra. . 


The many novelties, scientific arrangement, clear and concise definitions and principles, and 
masterly treatment contained in this quite new work make it extremely popular. Each topic 
is so clearly and fully developed that the next follows easily and naturally. Young pupils 
can handle it, and should take it up before studying Higher Arithmetic. Like the Geometry, 
it can be readily mastered in one term. It only needs introduction to make it indispensable. 
Key, $1.10*. oe: 


Peterson’s Familiar Science. 12mo. 
Peterson’s Familiar Science. 18mo. 


This popular application of science to every-day results is universally liked, and has an immense 
circulation. No school should be without it. Inexperienced teachers have no difficulty in 
teaching it. : 


Griffin’s Natural Philosophy. 
BY LA ROY F. GRIFFIN, 


PROF. OF THE NAT. SCIENCES AND ASTRON., LAKE FOREST UNIVERSITY, ILL. 
Professor Griffin presents his subject so simply, clearly and logically, his definitions are so brief 
and yet clear, and his experiments so vivid and impressive, that the subject is easily mastered 
and firmly impressed on the student. All the latest applications of the science to Electric 
Lights, Telephone, Phonograph, Electro-Plating, Magnetic Engines, Telegraphing, etc. are 
lucidly explained. 


% 


Griffin’s Lecture Notes on Chemistry. - 


Roberts’s History of the United States. 


Short, compact and interesting, this History is admirably arranged to fix facts in the memory. 
These only are dealt with, leaving causes for more mature minds. It ends with the close of 
the late war. : 


* Sheppard’s Text-Book of the Constitution. 
_ Sheppard’s First Book of the Constitution. - 


The ablest jurists and professors in the country, of all political denominations, have given these 
works their most unqualified approval. Every young voter should be master of their contents. 


: ‘Montgomery’s Industrial Drawing. 


This consists of a series of Drawing Books, comprising a Primary and Intermediate Course. 
The system is self-teaching, is carefully graded and is easily taught. 


Fairbanks’s Bookkeeping.* 
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